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590. 10,000,000-1b. Testing Machine. R. L. Humphrey. (Eng. News, 
61. p. 166, Feb, 11, 1909. Eng. Record, 59. p. 164, Feb. 6, 1909.)}—This is a 
vertical hydraulic press which will take columns up fo 65 ft. long and about 
6 ft, square. The load is weighed with a contract accuracy of } per cent, for 
loads over 100,000 lbs. by weighing with the ordinary multiple lever arrange- 
ment the pressure on a piston of ,); of the area of the main cylinder, and con- 
nected with it. Oil pressure is applied by a triple-plunger pump with a 
15-h.p. motor, which when operated at its slowest speed supplics sufficient 
oil through a needle valve to compensate for any leakage. The main ram 
has a movement of 24 in, at speeds of from , to in. per min. The machine 
is being made by Olsen for the Structural Materials Testing Laboratories of 
the U.S, Geological Survey. oF. 


501. Registration of Absolute Seismic Movements. G, Lippmann. (Comp- 
tes Rendus, 148. pp. 188-140, Jan. 18, 1909.}—The author proposes to measure 
the absolute acceleration of ground movements during seismic disturbances 
by employing a special form of galvanometric record with the seismograph 
pendulum. A small lens is attached to the pendulum, which forms an image 
of a luminous point from a galvinometer thread on a strip of sensitive rent 


- 882. Compressibilities of the Elements and their Periodic Relations, T. W. 
Richards, W. N. Stull, F. N. Brink, and F. Bonnet, Jr. (Amer, 
Chem. Soc., Journ. 81. pp. 154-158, Feb., 1909.)—It has been shown pre- 
viously [Abstracts Nos. 1178, 1174, 1211 (1908)] that, in some cases at least, 
atomic volume is probably in part dependent on the intensity of the affinities 
concerned in holding the material together. The authors give a table show- 
ing the compressibilities of a number of elements as determined in relation 
to the compressibility of mercury. The curve connecting atomic weights 
and compressibilities of the elements is very similar to Lothar Mcyer’s atomic 
volume curve, The compressibilities and atomic volumes are, in many 
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cases, more or less parallel properties, but this parallelism seems to hold, 
even approximately, only between similar elements. Thus with Mg, Ca, Zn, 
Cd, and Hg the compressibilities and atomic volumes are in parallel sequence, 
as is also the case with the alkali metals. Tin and lead exhibit a similar 
relation, but with the less compressible elements possessing very high 
boiling-points, this parallelism seems to cease. In many cases the coefficients 
of expansion are also parallel with the compressibilities, especially in those 
cases where the hie atomic eatly lation between 
these two quantities is x t demanded by 
= Ba’ jad" T. T. Pe 
COC Y 
593. Compressibilities of the Chlorides, Bromides, pan Iodides of Sodium, 
Potassium, Silver, and Thallium. T.W. Richards and G. Jones. (Amer. 
Chem. Soc., Journ. 81. pp. 158-191, Feb., 1909.)}—The compressibilities of 
these twelve salts between 100 and vad a ea (megadynes/cm.’) are as 
follows : NaCl, 00000041 ; NaBr, I, 0:0000069 ; KCI, 0°0000050 ; 
KBr, 0°0000062 ; KI, 00000086; AgCl, 00000022; AgBr, 0°0000026 ; Agl, 
00000089 ; TIC], 0:0000047 ; TIBr, 0°0000051 ; T1 1, 0:0000067. Comparison 
of these values with the volatility, surface tension, internal stress and heat of 
formation of the salts, and with’the compressibility of the elements and the 
contraction which, occurs during the formation of the salts from their 
elements, gives evidence in support of the hypothesis that the volumes of 
liquids and .solids, are essentially dependent on the chemical and cohesive 
affinities —re% within them, and also confirms the eit or of changing 
i 000.001 
804. Cold Working and Tensile of R. Stribeck. 
(Zeitschr. Vereines Deutsch. Ing. 58, pp. 241-250, Feb. 18, 1909.)—Cold roll- 
ing and drawing are represented graphically as follows: With percentage 
reduction in, drawing, since previous annealing, as abscissa, and afea of bar 
as ordinates, a straight line inclined at 45° to the axes is obtained, which cuts 
off equal segments from each axis. If tensile tests be made after various 
amounts of reduction (without intermediate annealing), the area of section, 
F,, at the moment of commencement of local contraction, it was expected, 
would follow a straight-line law parallel to the axis of reductions until the 45° 
line is met, in a test piece which has had a reduction of ¢ per cent., and then 
fall very slightly below the 45° line but parallel to it. Contracted area of 
fracture would follow a straight-line law similarly as far as ¢ per cent., and 
then grade off by a curve into the 45° line. The results of tensile. tests of 
round copper and brass (Cu 72, Zn 28 per cent.) bars annealed at 700° C, and 
pig and of brass plate annealed at 700° or 400° and rolled, are given in 
tail, and bear out the above theory closely, with the single discrepancy 
oe: = ert is a marked hump before reaching ¢ on the curve of F,. The 
Briniell hardness‘numberi for the brass plate anmealed at 700° or 400°. was 
found to be H = 47'+ 2'le,,., where ¢,,, is the yield-point, or, in case of doubt, 


_ $06. Hardness of Metals and Temperature. A. Kirth. (Zeitschr. Vereines 
Deutsch. Ing. 58. pp. 85~92, Jan. 16, and pp. 200-216, Feb. 6, 1909.)—It. is 
found that for copper, silver, and tin the relation between hardness (Brinell 
method) and temperature is linear, provided time be allowed for the metal to 
anneal itzelf at the test temperature. hardness.of zinc falls decreas- 
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ing rate as the temperature: increases. For aluminitth ‘the carve'ls slightly 
different from a straight line, and the hardness of nickel decreases at ‘an 


tate as the temperature rises. Apert rom 


the effects of varying duration of ‘heating and of loading. Apart front 
the general felation between load‘and diam. of impression 
Nos. 1868 and’ 1742 (1908)} Holds good with suitable values of the-constants! 
The hardness of carbon ‘steels is'a minithum at about 150° to ‘200°C. arid 
a maximum at about 250°. The temperatures are about 80° lower for 
and higher for cast iron. There was an almost constant difference between 
the curves for annealed and cold-worked iron, up to 600°. The hardness- 
curve for steel resembles the curve relating tensile 


506, Hardness. ‘Steet at. High Robin,» (Soc, 
Rev. de Métallorgie, Mém. p. 898; Dec., 1908; Metallurgie, 
6. pp. 97-9, \Feb.,/ 1909.}—The hardness of ‘various metals was ‘studied 
by the Brinell method, at temperatures up: to 900° C, |The hardriess of 
yritreated carbon steels is a maximum at about 250°. The curves for steels 
of different carbon content gradually approach one another at about 860°, 
and the hardness of high-carbon steels is rather lower at 1,000° than that of 
low-carbon steels, The, hardness of. high-speed ~tool steels «is. very. little 
affected at 250°, and only falls rapidly above 600°, unless the heating. is: long: 
continued, in. which.case the loss of hardness is more considerable, and is 
important even at 450°. The variation of hardness of, chromium steels and: 
of tungsten steels is similar to that of the chrome-tungsten high-speed steels 


"597. Shock Testing, and Definition of Resistance to Shock, Réyillion. 
(Soc. d’Encouragement, Rey. de Metallurgie, Mém. 5. p,,887, Dec,, 1908. 
Metallurgie, 6. pp, 99-101, Feb., 1909.)—The author's experiments with a 
Guillery machine [see Abstract No, 22258 (1904) lead to, the conclusion that 
using a constant span the energy absorbed is not proportional to the sectional 
area of specimens of similar shape, of cross-section and similarly notched. 
Although not conclusively proved, however, if the span be increased in 
same ratio u the linear dimensions of the section,, the energy, absor 

appears to be proportional to the sectional area for the same steel, Hence 
it is essential that in giving results of ¢imensings and 
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598. Collapse of Columns of Several Bays. (Preuss: 
Akad. Wiss. Berlin, Sitz. Ber. 6. pp. 180-212, and 12. pp. 848-357, 1909.}—A 
mathematical solution for a column with several supports at points in its 
length. There is little novel in the methods of treatment, and the res 
are of necessity lengthy, Jt is shown, however, that when the critical load is 
reached in two parts of a uniform column simultaneously, it is at the same 
time reached throughout the whole column. When the critical loads for the 
whole column and one bay are simultaneously reached, the other Re are 
also at their critical loads. 


589. Tests of Cast Iron: ©. Bach: 
Ppp. 2061-2065, Dec. 26, 1908, and 58: pp. 299-802, Feb. 20, 1909:}—Bending 
test ‘results are given in complete detail for 5 lots of cast irdti (steam pipe, 


-& 
P 
a 
. 
7 
acceleratin ywir 
x 
4 


204 

cylinder, machine castings), in bars of 80 mm, square section, 40, 80, 20 mm, 
diam., and 100; 80, 60, and 40. cm, span respectively. | _The average value of 
the bending strength (K == 8P//2bh") for the square bars is 1/1°2 that for the 
80-mm. round bars, and of the deflection 1/105. The average values of K for 
the 80-mm..round bars are from 8,678 to 4,855 kg. per cm.’, and deflection 
at breaking from 91 to 126 mm. The highest, strength in the series was 
given by 20-mm. bars of a steam-pipe metal, viz., 5,789 kg. per cm,’, Tensile, 


Whirling of Shafts. w. M, Wallace. (Engineering, 
87. p. 817, March 5, 1900.)—The method of equating kinetic and potential 
energies gives sufficiently approximate solutions when applied to whirling of 
shafts as well as transverse vibrations of beams or shafts. Morley in “Strength 
of Materials” overlooks the bending moment due to an overhung load on a 
shaft; whose whirling is in question, which is equal to (4#°I/gT*) dy/dx, dy/dx 
of the of attachment of the load. 
Measurement of High Ww. Chane: Acad., 
Proc. 44..No.8. pp. 201-217, and No. 9. pp. 221-251, Feb., 1909. Contribution 
from the Jefferson Physical Lab., Harvard Univ.)—I. Simple Primary Gauge.— 
This consists of a weighted piston y, in. diam., working in a cylinder contain- 
ing the working fluid, which also surrounds the exterior of the cylinder for a 
certain length in order to counteract the tendency to leak, due to the strain 
of the ¢ylinder; ' The various sources of error and corrections are discussed 
im detail. The probable accuracy is 0°1 per cent. and the sensitiveness 2 kg. 
per cm.’ at 7,000 kg. per cm.’. Two gauges of this style were compared with 
ofié having’ a }-in. piston, which was found ‘to respond to about 1/20,000 of 
the load’at ‘1,000 kg. per cm.*, i.¢., much more sensitive than'a Bourdon gauge 
of this capacity. The éstimate of sensitiveness at the highest pressures is 
founded upon a comparison with the mer gauge next described, than 
which the primary gauge was more sensitive. art Mercury Resistance Gauge.— 
The mercury resistance gauge is a reliable secondary standard of pressure if 
ed precautions be used, the principal of which are that the mercury must 
and carefully freed from air, and that the glass capillary containing 
she’ the mercury must be seasoned by several applications of pressure over the 
entire faige. The max. error introduced by irregularities in the glass was 
about 2°56 per cent. The peng relation is found between pressure, f, 
between 500 and 6,800 kg. per cm.’, proportional change of Toman, p, and 
°C, between OPand 6 


ap [1 — a (1 95) — 


er! | 44871, = log— 9°8886—10, 
log* b = log-! 4-4487—10. 


The, formula applies to mercury in a ‘capillary of Jena glass 8880a, a soft 
glass which is found to be better than an infusible glass, and gives pressure 
correctly to Ol per cent, Empirical formule for specific volume and specific 
mass. resistance of mercury are deduced, the gage eran being taken 
from the.paper dealt with in the next. Abstract. ie sy 
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Compressibilities of Stel, Glass, and M. Oy: w. 
(Amer: Acad., Proc. 44, No.'10. pp. 256-279, Feb., Contributi 
the Jefferson Physical Lab., Harvard’ Univ.)}—The 

rod was found by enclosing it ina ‘stéel cylinder, the two being tle 
at one end, and measuring the’ differetice between their longitudinal 
The rod carried a fitting tightly enough not to shake about but' 
enough to be moved by the differential strain, and its position was wed’ as 


pressure range of 6,600 kg. per cm.’: Jena glass No. 8880a, 217 x 10, 
No. 8888, 2°28 x per kg. per Bessemer steel boiler-plate, measare- 
ments along the direction of rolling, 5°298 x 10-"; across, 5°308 x 10~ per 
kg. per cm.’. These agree within the order of experimental errors. Bessemer 
steel rod, 5°16 x 10-". Tool steel, 1°25 per cent. carbon, 625 x 1077, 
Bessemer steel rod by an‘ indirect’ and less accurate method, 4°7 x 10~. 
Commercial Al rod, 11°7 x 10“. ‘The compressibility of mercury was stndied 
in a steel piezometer and the following relation Obtained : AV/V, = 6f + cf”, 
[See also Abstract.] 


leat 


603. Strength Pipes Cylinders. Cc. A. Smith. (Engineering, 87. 
pp. 827-828, March 6, 1909.)—As a result of experiments, the author) finds 
that simultaneous torsion and compression lower the yield-point of a, metal. 
The elastic failure of 1-in, diam. steel bars occurs at about the same value of 
shear stress whether the bar be tested in torsion, tension, or compression, 
or combined torsion and compression. The fracture of a. copper \tube, 
subjected to internal pressure by a closely fitting piston, with wax as fluid, 
so that the longitudinal stress is moderate, is found to take place at about 
45° to the radius. Theoretically the shear stress in a thick cylinder: isa 


doe Production of High Vacua, Scheel ah 
Instrumentenk. 29. pp. 88-46, Feb., 1908. Communication from the Physikal.- 
Techn, Reichsanstalt;}—The pressures obtained in a €-litre vessel by several 
methods as follows were measured by means of the McLeod vacuum meter, 
graduated to.000005 mm. The highest vacuum obtained with the Toepler pump 
was about 0000025 mm. With Zehnder’s mercury pump a limiting pressure 
of about 0001 mm. was attained, as also found by Zehnder. A pressure 
of 000006 mm. was attained in 45 min, with a Gaede pump (new model), 
preceded by water pump, and of 000001 mm. in 25 min. when preceded by 
an oil pump. v. Reden’s pump and Rosenthal’s modification are practically 
double-acting Toepler pumps, and.gave practically the same final pressure as 
Toepler’s, but in a shorter time. By use of charcoal cooled in liquid air a 
fall of pressure from 12 to.0°0012 mm. was obtained in 48 min. With;uncooled 
charcoal a fall from over 0:1 to 00018 mm. in 82 min., and with, the same 
charcoal in liquid air to 000026 mm. in a further 2 hours was obtained. Pro- 
ceeding in stages—water pump, Gaede. pump, carbon and liquid, air— 
which are planned according. to the size of apparatus to be evacuated, a 
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the micans of measurement of the effect of pressure. -Glass tubes ‘were 
somewhat similarly studied with respect’to a’ steel rod whose compréssibility ; 

4 had already been measured. The following results were obtained, with a : 


law of Air through, H.-Gibson. (Phil... Mage 17. 
PP: March, 1909.)--The coefficient fin, the formula a =/lv,/2gm 
depends on the condition of the internal surface of the pipe, the diam, (d), 
mean. velocity of ‘the air in it mean pressure and temperature.(T° abs.), 
the;drop of pressure in length J, m the hydraulic mean, depth diam,/4. 
On certain assumptions a formula is obtained 
With stream-line motion, i.¢., below the critical velocity, »== 1, and the formula 
becomes ép== hyuv,,!/d’, which is verified by the experiments of the author and 
Grindley .[see Abstract,.No. 554. (1908)]; 4 isa coefficient, is the viscosity 
coefficient, _As.,the. variation in resistance with temperature is small, the 
facters involving temperature may be regarded as ow constant in the 


“108 = — 10g B) + log A. 


From thé published data of Riedler, Gutermuth, Stockalper, Bee Cre 
and the auth AX is found that in tests of atmospheric temperature, say 66° 
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the values shown in the following tabi = 4 
Diam. (inches) 8 5 13° 


ap sq: in: Considering the effect of temperature variation we ‘have fot 

constant’ mean velocity and’ pressare == and for 
constant mean pressure and 3p With 
w=i2'126, experimental results on a lead pipe of } inch bore are in almost 
éxadt agreement with calculated values. The complete formola for sp given 
above is somewhat cumbrous, and the use of an additional coefficient K in 
the last forth given above is ‘instead proposed. K’ is plotted with respect to 
temperature and values of m.' When n is fess than 1°88, K increases with 
#éemperature ; for greater values of n, K decreases as temperature increases. 
When n= 1°80 (the mean value for a wrought-iron pipe) | K varies s appeent- 


Plight of Birds.’ Rendus, 149. 
1468; Dec: 28, 1908.)—Discusses the flight of the hawk, falcon, and seagull 
from the)point of ‘view of economy.’ Im uniform horizontal: breeze:no 
indefinite: ‘soaring is possible: becomes possible when the wind :is.an 
ascending one. ‘Birds ‘utilise variations in the strength of the wind for soar- 
5 ort baa t: 
207: Flight of Birds: UF. W. Lanchester... 107. 
Feb; 19)/and pp. 225-226, Feb. 26; 1900. ‘ Paper read before the Birminghath 
Natural: History: and “Philosoph. Soc., Jan. gliding angle ‘of 
bitds varies from 1 in 14 to bin 10.: The gliding-angle cannot, on account of 
skit friction; be diminished indefinitely without increasing the velocity. It 
is, in fact, independent 6f the velocity.’ In insects the diminution of weight 
makes ‘a ‘diminution skin ‘friction: imperative, and plane wings take the 
place of the'pterygoid forins. ‘In plane wings the skin resistance along the 
uppér surface is neutralised or even rendered negative by eddies ‘Sottié 
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small birds minimise skin friction by closing their wings entirely for portions 
of their'flight. This “leaping ” flight consists of a series of parabolic curyes. 
The enormous speeds Sometimes ‘attained in migratory flights may be partly 
acdourited for by air currents of favourable directions. Perhaps, also, the 
tenuity of the upper air renders rapid flight easier. E, E. F. 

608, Use of the Torsion Pendulum for Determination of Gravity. P. 
Pagnini, (N. Cimento, 16. pp. 496-445, Nov.-Dec., 1908,)—A ‘series of 
experiments with torsion pendulums ‘consisting of leaden weights suspended 
from wires of invar or Pt-Ag alloy, about 1m. long, and of diam_0-477 and 
05 mm. respectively, has shown that neither’ metal gives reliable readings, 
the former being too suscéptible to variation of temperature and préssure, 
whilst the latter undergoes a species of fatigue. Better results have been 
obtained with quattz threads as the stispending material, since although the 
modulus of elasticity of quartz varies with change of temperature, the ratio.of 
change in period of oscillation to change of temperature is almost constant, 
and a Correction for temperature can therefore be applied. W. Hv 


The Spectrum of Light from Overcast Skies. EE.L. Nichols. (Phys. 
Rev. 28. pp. 122-181, Feb., 1909,)—The author has examined the intensity in 
different, parts of the spectrum of the light received from the sky on overcast 
or partially overcast days, The experiments were made, mostly in the Alps, 
with a, spectrophotometer of the Lummer-Brodhun type, so arrangéd that 
one collimator pointed to the zenith while the other received the light from a 
comparison source of nearly constant intensity and composition. An acety- 
lene flame was used.for the purpose. Measurements were made throughout 
the visible spectrum from the extreme red at 074, to the extreme violet at 
088. The results are shown by curves in which the scale is entirely 
arbitrary, and thus they have only comparative value, On completely over- 
cast days the curves were very simple, and similar to those obtained on some 
days of cloudless sky..They show a steady falling off from violet to red, with 
a slight droop in the extreme violet. Qn days of intense blue sky this droop 
in the: violet is entirely absent, and there is also a relative increase in the 
brilliancy of the red end.of the spectrum. The curves for misty days show a 
very characteristic maximum in the blue at This maximum in the 
blue appears regularly as the day advances in the mountainous regions of 
Switzerland during fine summer weather, when there is a gradual formation 
of mist in the upper atmosphere, gathering into cloud masses with a tendency 
to thunder showers in the afternoon, The author gives some interesting 
diagrams showing the diurnal variation from the simple curve for a cloudless 
sky in the early morning to the typical midday curve with the maximum at 
0°42 » and back to the simple curve in the evening. | R. G. K. L. 


610. The Duration of Showérs ai Baiavia. J. P. van der Stok. (Konink, 
Akad, Wetensch. Amsterdam, Proc. 11. pp. 555-568, Feb. 25, 1909.)——Hourly 
observations of rainfalt have been conducted at Batavia since 1866. The 
author discusses this material from the point of view of duration of rainfall, 
The percentage number‘of hours during which rain fell exhibits a well- 
marked annual period, the figares varying from 17°56 per cent. in Feby-to 
1°8 per cent. in Aug: | ‘The second table exhibits the frequency of showers of 
different durations.» By duration of a shower the author wishes us to under- 
stand, not the duration of continuous rainfall, but the namber of consecutive 
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hours in which rain was recorded. There are only 11 instances out of a total 
of 8,190 of “showers” exceeding 24 hours in length, but in Feb. and March 
there are three instances of 100, 109, and 147 hours. The annual variation of 
the frequency of duration of showers shows minima in April and Aug. The 
author proceeds to apply Pearson's frequency formula, type III., to the data. 

R. G. K. L. 


' 611. Variation in the Distribution o Pressure over the Globe. H. Arc- 
towski. (Comptes Rendus, 148. pp. 589-591, March 1, 1909.)—The paper 
carries a'step further the well-known work of Hildebrandsson on the centres 
of action of atmospheric disturbance [K. Svensk. Vetensk. Akad. Handl., 29. 
No. 8}, in which it was shown that, for individual months, the sign of the 
difference of pressure from the long-period average is the same over vast 
régions on the earth’s surface. The author has applied the same principle to 
longer periods, viz., years and lustra. He finds that even when periods of 
five years are considered there is the same well-marked similarity in the 
character of the divergence from the (25-year) average over vast areas of 
the earth's surface. There is thus a stability in the main features of 
atmospheric circulation which Hildebrandsson’s method of working with 
individual months failed to reveal. From the charts which accompany the 
paper it appears that the variations of pressure occurring in Arctic regions 
are much greater than those in other latitudes—a fact which confirms the 
view put forward by Petterson that the poles are the chief “centres of 
atmospheric action.” R. G. K. L. 


612. Variation in Height of the Stratosphere (Isothermal Layer). L. Teis- 
serenc de Bort. (Comptes Rendus, 148. pp. 591-594, March 1, 1909.)— 
The author forms the following generalisations regarding the isothermal 
layer, from the available data obtained with registering balloons. The arrest 
of the fall of temperature with increase of height at a certain altitude and its 
replacement by a state in which the temperature as we rise further shows 
small oscillations about an isothermal state, is a phenomenon which is 
common to all parts of the globe. The level at which the layer in which 
temperature decreases with altitude ceases and gives place to an isothermal 
layer, is greater as we approach the equator. The surface of separation is, in 
#feneral, at a greater altitude above regions of high (surface) pressure than 
above regions of low pressure. It attains its greatest height in front of large 
depressions, in the region bordering on regions of high pressure: On the 
other hand, it is from 8 to 4 km. lower in the rear of a depression, and attains 
its minimum height over what is known as a trough of low pressure. 


R. G. K. L. 


613. Theory of Geological Climates. H. F. Reid. (Science, 29. pp. 27- 
29, Jan. 1, 1909.)—Several points of adverse criticism on Manson's theory of 
geological climates are discussed in detail. Manson supposes that during 
Palzozoic times the earth’s climate was practically. uniform from equator 
to poles, and torrid temperatures were everywhere maintained by heat 
derived from the earth and warm oceans, this heat being prevented from 
radiating into space by a blanket of clouds surrounding the whole earth. 
Recognising that the heat brought to the earth’s surface by conduction is not 
enough to keep up a high atmospheric temperature, Manson also suggested 
that heat might be evolved by erosion, hot springs, volcanic eruptions, &c. 
Reid calculates the amount of this heat, assuming Becker's value of the 
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consolidation’ temperature as 1,800° C., and finds that the ‘period elapsing 
since such time to be of the order 4 x 10° years, which is only pre-Mesozoic. 
Further, it is difficult to realise conditions of sniform cloud covering, as an 
atmosphere heated at its base is in unstable equilibrium, and convection 
currents would immediately be set up, carrying the moist air to high 
altitudes, and resulting in heavy rains and partial clearing of the atmo- 
sphere. Reference is also made to Gregory's view that throughout 
geological times there has been a zonal distribution of temperature very 
similar to that of the present day. It can readily be shown that the,heat 
received by conduction from the earth is insignificant in.comparison with that 
received from the sun, the latter being about 2,000 times greater. From 
these facts the author concludes that the heat conducted from the earth's 
interior could not have a material effect in modifying the surface temperature 
or atmospheric phenomens. C. P. 8. 


614. Experiments concerning the Submarine Elevation of Mouittebin A. 
Tornquist. (Preuss. Akad. Wiss. Berlin, Sitz. Ber. 4. pp. 87-104, 1909.) 
Peculiarities in the stratification of sedimentary rocks are now ascribed to 
subaqueous processes which took place at the bottom of the sea and not, as 
was formerly assumed, after the elevation of the strata above sea-level; The 
author studies certain geological features of the Alps from this point of view, 
and describes some éxperiments which he has conducted together with 
W. Klien and R, Jonas, on the depth to which various objects, will penetrate 
into loose and firm sand lying under water, and on the rates of their 
movements. A cylinder, 18 cm, in diam., was charged with fine sand 
(4 mm. grain) and water, keeping the air out. When the cylinder was 
tapped with a piece of rubber hose 250 times, the sand settled quite firmly, 
and contained only 12 per cent. of water a few cm, below the surface. 
Cones, hemispheres, discs, and rods of brass up to 60 kg. (together with 
the tackle) in weight, and even bodies of density 2, settled in the loose sand, 
first with a kind of acceleration, then at a slower rate ; when the object was 
small, concussions increased this rate very much, less so with larger objects. 
In firm sand the objects must be denser than the sand to sink. Larger 
blocks are stopped at comparatively smaller depths. But they also sink, 
and the author considers that large blocks penetrate into soft sediments 
and decay there, forming conglomerates. Experiments with clay and 
other sediments are to follow, and R. Jonas is studying the loose sand of 
the Kurische Nehrung (Eastern Baltic). The paper is chiefly geological. 


615. Principal Seismic Waves. de Montessus de Ballore. (Comptes 
Rendus, 148. pp. 200-201, Jan. 18, 1909.)—In attempting to trace the oscilla- 
tions recorded during the principal phase of an earthquake the regions of 
occurrence of notable movements are described in detail. Where'a long 
fault occurs there is seen to be evidence of much more complicated move- 
ment than a simple slide, often shown as apparent oscillations before the 
final position was assumed. It is possible that these movements correspond 
to the oscillations shown on the principal seismographic phases, C. P. B. 


616. Distribution of Fraunhofer Lines in the Spectrum of the Solar Corona, 
A. Amerio. (N. Cimento, 16. pp. 480-485, Nov.—Dec., 1908.)—The frequent 
absence of Fraumhofer’s lines from the spectrum of the inner solar corona is 
attributed to (1) the great difference between the angles of incidence and 
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reflection for each point; (2) the large number of reflecting particles, (8) their 
diverse ‘direction with respect to the earth, and (4) the Doppler-effect produced 
‘by some falling) back on the sun whilst others become detached from it. In 
the external corona thé conditions are more favourable for the formation 
of Fraunhofer’s lines, the angles of incidence and reflection being more 

| W. H. St. 


eet 1908. E.'Oddone. (Accad. Lincei, Atti, 17. pp. 186-192, Feb. 21 


1909.) Employing the variant of Kivesligethy’s formula = (h/r)e ~ » 
where T is the max. acceleration of the earthquake at a given station, I 
that; at the epicentre, 4 the unknown depth of the hypocentre, r the 
minimum distance between the hypocentre and a point on the earth's 
surface, R the radius of the earth in km., and a a second unknown 
representing the radial coefficient of absorption of the earth, and com- 
bining it with Cancani’s formula G — G,= 8 logl/T, G, and G being the 


author deduces the relation— | 


[(Ba/R)h log + 8 log A] — [(8r/R) log G — G+ Blogs, 


and hence calculates the depth of the hypocentre of the earthquake of 
km. Abstracts Nos. 1826 (1906) and 1805 


618. | ‘of Sun-spots. Fox and Abetti, (Astrophys. 
Journ, 29. pp. 40-45, Jan., 1909.)—A general inquiry into spot phenomena 
reveals an apparent correlation of the spots of the two hemispheres, From 
the records of Carrington and Spoerer the number of coincidences of spots in 
both hemispheres is about equal tothe probability of coincidence from chance 
atrangement. However the general case may stand, in individual cases there 
appears.to be evidence of a physical connection. Photographs taken with the 
Rumford spectroheliograph are reproduced to show the sympathetic growth 
of a spot area, the usual precedent of a flocculus antedating the spot being very 
clearly shown. As the spots approach the equator towards the end of the 
sun-spot maximum, and the distance between north and south neighbours 
lessens, an attempt was made in Sept., 1908, to ascertain if there was any 
normal connection, at any level, between the members of such a spot-pair. 
Other. photographs ;taken.in hydrogen (Ha) light show the complete |ife- 
history of an intense eruption following; a. southern spot, which extended 
actually as far as the borders of the northern companion, the whole pheno- 
mena of eruption and decline occupying less than 4hours. The corresponding 
photographs in calcium Jight show much less disturbance. Measurements of 
the line, displacements during. the violent periods indicated an initial descent 
welocity of about 100 km. per sec, From special measurements it was deter- 
mined that from Sept. 8-12 the southern spot remained unmoved inits position, 
while the northern deta had econo the other 8°8 in longitude and 1°-7 
AA 
Variations, the, ‘Sun's R, ‘Masten. 29. 
155, Jan, 22, 1909,)--From an investigation into the possibility, of, changes 
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in the form and dimensions of the sun, the, author gives the following, con- 
clusions,:, The sun: is. oblate and the theoretical, difference in its, polar and 
equatorial diams. is less than 0-01. Its gravitational oscillations are expres- 
sible ;in. spherical harmonics. whose periods depend on their order. . The 
change of the sun's diam. by would .change its rotation. period, by 
78.minutes,. The expansion ofthe sun by 0:1 would decrease its tem- 


@20. Fluctuations in the Mooh’s Mean Motion. §. Newcomb. (Roy. 
. Soc., Monthly Notices, 69. pp. 164-169, Jan., 1909.)}—The author 
brought to completion his study of the moon's mean motion based on 
observations having an extreme range in time of about 2,600 years, and 
considers that the results. seem to prove the actuality of the large unexplained 
fluctuations in the motion, The feature of most interest is the great fluctuation 
with a period of between 250 and 800 years. No idea can be formulated as 
to the cause of this variation, and the most that can be said is that the varying 
forces are sufficient to bring about a change of annual motion amounting to 
between 0-5 and 1-0 by acting during a period of perhaps 4 to 6 years. It 
is thus not possible to predict the future motion of the moon with precision. 
If we require the ephemerides of the moon’s longitude to be as exact as 
possible, we must io ee the tabular mean li from time to time by 
621. of a Star. AL (Roy. 
Astronom, Soc., Monthly Notices, 69. pp. 178-180, Jan., 1909.}—Inducéd by 
the paper of MacMahon [see Abstract No. 404 (1909)]; the present author 
shows that the diffraction of the star’s light by the moon’s limb must have a 
very considerable effect on the possibility of getting a reliable measure of the 
star’s diam. It is shown that the distance of the first minimum fronr the 
geometrical shadow is about 86 ft., and the spurious occultation diam. due to 
this diffraction of light at the moon’s limb is about 0008, wr baw 5 


/ 


"622. ‘Photographic Oberreations of | Comet 1908c. Barnard. 
(Astrophys. Journ. 29, pp. 65-71, Jan., 1909.)—-Since the last. notes [Abstract 
No, 88 (1908)] the comet-presented a different series of phenomena, marked 
chiefly by long slender streamers at small angles to the main tail, and also. by 
convoluted forms in the tail itself, these new features being especially pro+ 
minent on the photographs taken on Nov. 14; 15, 16, 17, 18; and 19, severabof 
which are reproduced. . The various. deflections shown at times by the: tail 
streamers are Considered to indicate the 
in interplanetary space. I Cc, 
of : Comet Be Frost and 
Parkhurst. (Astrophys. Journ. 29. pp. 55-64, Jan., 1909.)—-Photographie 

on the spectrum of the comet were commenced with the: Zeiss 
doublet and objective prism at the. Yerkes Observatory on Oct. 28,1908;, ‘The 
scale is but small, so that very intense images were obtained, giving a spectrum 
8:0 mm. long between ‘Hy (4861) and He (8798).. Twenty-one satisfactory 
plates were obtained on eleven dates, ending with Dec. 2, after which the 
comet was beyond reach. _Wave-length determinations were made by: means 
ofa series of slit-spectrograph comparisons, combined with the trails of star 
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spectra near by. In the discussion of the spectra one important conclusion 
is that no continuous spectrum was shown on any of the plates, indicating the 
relative feebleness of the reflected light. Regarding the carbon bands, the 
third and fourth appear to be certainly present, while the fifth is absent. 
The third cyanogen band is certain, the first and fourth very probable, while 
the second appears to be absent. Certain differences were found compared 
with the determinations of other observers, notably in the reported duplica- 
tion of several of the bands, which the present authors do not find on their 
plates. The relation between the various parts of the comet structure is well 
shown on reproductidn of the spectra, side by side with direct photogtaphs 
taken with the Bruce camera; many of the spectral images extend far into 
tail streamers, On tracing the relation of these tail-streamer spectra in 
comparison with the “ head” bands, conspicuous differences in behaviour are 
noticed. Thus the streamer proceeding from the knot at 4711, though un- 
doubtedly present, is very weak compared to the streamers from the fainter 
Knots at 14017 and 14561. It is also seen that the knots deficient in tail material 
extend perceptibly farther on the side opposite the tail (i.¢., towards the sun) 
than the other knots, So far as can be seen, the spectrum of the comet as a 
whole did not appreciably alter during the time these spectra were obtained. 
Incidentally it is noted that the straight tails of the comet should, according 
to Brédikhine’s theory, have shown the spectrum of hydrogen, instead of that 
of carbon and cyanogen. W: W. Campbell and S. Albrecht. (Astrophys. 
Journ. 29. pp. 84-87, Jan., 1909.)—Photographic and visual observations of the 
spectrum of the comet were made with a single-prism spectrograph attached 
to the 86-in. Lick refractor, the lines photographed being tabulated. The 
second cyanogen band was absent. The increased photographic magnitude 
over visual brightness is now accounted for by the relatively great intensity 
of the blue and violet bands, the continuous spectrum being at the same time 
extremely weak, [See also Abstract No. 1914 valde Cc. P, B. 


624. Selective Absorption and Diffusion of Light in Interstellar Space. 
é' A. Tikhoff. (Comptes Rendus, 148, pp. 266-269, Feb. 1, 1909.)—[See 
Abstracts Nos. 1242, 1898 (1908).] The Pleiades were photographed through 
four different light-filters, letting pass, respectively, the ultra-violet (860- 
405 jut), indigo-violet (400-470 px), yellow-green (495-610 wx), and orange 

tays (575-670 pz). If the nebulous matter in the Pleiades, or the space 
caption the group from the earth, absorbs selectively, and if the faint 
stars of the group are on the average more distant from the earth than the 
bright stars, then the relative brightness of the faint and bright stars should 
vary from one end of the spectrum to the other. This agrees with what was 
found. A cursory inspection of the plates, without measurement or calcula- 
tion, suffices to show that (apart from a few isolated exceptions) the difference 
in brightness between the bright and faint stars of the Pleiades increases to a 
surprising extent, in passing from the orange to the ultra-violet. ‘The photo- 
graphs were taken at Simeise Observatory, Crimea, in Nov. and Dec., 1908, 
with an astrograph having two identical cameras with Zeiss “Unar” ob- 
jectives, of 120 mm. diam., and 600 mm. focus. Prints from four of them, 
enlarged fourfold, were laid before the Academy. The chief stars on the 
photographs decrease in brightness from the ultra-violet to the orange, while 
the faint stars increase sensibly in number and brightness in the same 
direction. The difference is especially remarkable in passing from the ultra- 
violet to the indigo-violet. The variation in the general aspect of the group 
is such that the Pleiades are hardly to be recognised on the orange plate 
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The same phenomenon was found in making measures and calculations from 
photographs of the Pleiades and of Coma Berenices taken at Pulkowa in 
spring, 1908, with the Brédikhine astrograph, some on.ordinary plates without 
filter, some in the yellow-green rays through a filter, Several exposures were 
made on one plate, with durations in geometric progression, On each plate 
pairs of images of different stars were sought for, equal in intensity but corre- 
sponding to exposures as different as possible, Denoting the brightness of 
the two stars by, I and i, and the corresponding durations. of exposure by 
t and T, the usual equation connecting these quantities is = Supposing 
the difference in brightness of the two stars to be greater in the photographic 
rays than in the yellow-green rays, then # should. be smaller for the plates 
taken in the photographic rays than in the optical rays. This is what 
actually obtained ; for the photographic rays, the values of » ranged from 
0°67 to 0°79, and for the yellow-green rays, from 0-91 to 0°96, The increase. 

p for photographs taken in the optical rays is also in accordance with the 
hypothesis of a scattering of light by particles in space., This phenomenon 
of increasing difference of stellar brightnesses with diminishing wave-length 
is displayed on all the author's photographs taken during the last three years 
in different parts of the sky. It would thus appear that selective absorption 
or diffusion of; light, or both together, take place throughout the extent of 
ss space, though very probably the phenomenon varies in intensity in 
the different regions of space. The discovery,may, among other conse- 
quences, facilitate the determination of stellar distances... Photographs in 
the extreme red rays, which are nearly exempt from the influence of cosmic 
enfeebling, would serve asa basis for such a scheme. It follows from the 
above researches that stellar magnitudes determined visually cannot saf 
be made use of in photographic work unless the photographs are taken wi 
a visual objective. A more detailed account of the author's researches will 
appene shortly in the “ Mitteilungen ” of the Pulkowa Observatory. A. E, 


25, The, Absorption of Light in Space. J. C. Kapteyn, (Astrophys. 
lown. 29. pp. 46-54, Jan., 1909, Contribution from the Mount Wilson Solar 
Observatory, No, 81.)}—The great obstacle in the way of knowledge of the 
real distribution of the stars is the uncertainty as to the amount of loss their 
light suffers on its way to the observer, This loss is here, for brevity, desig- 
nated as absorption, though scattering of light is included. It is the author’ s 
opinion that there can be little doubt about the existence of absorption in 
space, and even that a good guess as to the order of its amount can be made, 
It is known that space contains an enormous mass of meteoric matter, which 
must necessarily intercept some part of the star-light. Space must also con- 
tain a considerable amount of gas, owing to loss of coronal gas by the sun 
and, presumably, by other stars, that lost by comets, &c.; might not this gas, 
in a thickness of hundreds of light- “years, cause an appreciable absorption of 
light? . Further, the author hasshown, in former papers [see Astronom, Journ. 
No. 566, and Publications of the Groningen Laboratory, Nos. 11 and 18], that 
the collected data fit either of the two following assumptions : Fitst, that the 
universe is, completely transparent, and the stars gradually thin out as we 
recede from the sun. Second, that absorption of light of a determined small 
amount occurs, and the star density is the same at different distances from 
the sun. The second assumption seems the more probable, since the wig 
would assign to our sun a very exceptional place in the stellar system, viz., 
the place of maximum density. In the former papers methods were sug- 
gested by which the average value of the absorption might be obtained, and 
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the value of 0-016 magnitude for a distance of 88 light-years (corresponding 
to a parallax of 01) was found, inerely, however, as an indication of the 
bable order of magnitude of the absorption, not for acceptance. The 
present paper deals with a different method depending on whether the inter- 
stellar absorption turns out to be more or less selective. If the absorption 
and ‘scattering of light by meteoric matter is really sensible, then the violet 
énd of the spectrum must be more strongly affected than the less refrangible 
rays. This inference is justified by Tikhoff's observations [see preceding 
Abstract]. If there is absorption by gas in space, it would produce space- 
lines’ or space-bands, of which indications might be obtained by comparing 
stats having spectra of the same class, but widely different proper motion. 
A Criterion of the reality of the results would be afforded by the fact that such 
yace-lines must not share in that part of the radial motion which is due to 
star’s own motion. But’ so far there is no evidence as to the real ocour~ 
rence of such gas-lines or bands. Recently, however, the author has found 
some results in the Harvard Annals, 28, Part I., which can be explained most 
readily by a scattering of light by meteoric matter causing a general absorp- 
tion particularly strong in the violet. In observations of spectra of bright 
star's; Miss Maury remarks that the stars of Class XV.a appear to fall into two 
divisions, exhibiting a slight difference in the degree of general absorption in 
the violet. The stars a Bootis and a Cassiopeice are typical of the two divisions, 
the absorption beyond 44807 being more conspicuous in the second. The 
distinction is a very difficult one in practice, as the absorption indicated also 
varies with the photographic density, but Miss Maury states that “there seems 
to be’ Sufficient ground for ‘believing that the distinction is a real one.” The 
author has also been led to think that the distinction is’ real, and ‘that the 
most natural way to account for it is by space-absorption. _ If this explanation 
be well founded, then the stars of the a Cassiopeia group must be further 
removed from the solar sysfem than the stars of the « Bootis group. A careful 
examination of the pr Re motions tends to show that this is the case, the 
proper motions i the @ Boolis division exceeding, as a rule, those in the other 
group considerably. Granting the reality of the difference in the diStance of 
the two sets of stars, it does not necessarily follow that the difference in their 
spectra is due to space-absorption. For as the average magnitude of the stars 
in the two sets is about the same, the total luminosity of the more remote 
a Cassiopeia stars must be greater than that of the a Bootis stars. The result 
tay therefore also mean that for stars of the same spectrom, the light of the 
brighter is relatively weaker in the violet rays. Whichever view be more 
probable, the phenomenon seems worthy of closer investigation. The deter- 
mination of the space absorption, apart from its important bearing upon the 
questions of the distribution and distance of the stars, would help to give 
an insight into their true spectra. Possibly the curious fact, pointed out by 
Huggins, that stars of Secchi’s second type often show spectra which, in the 
more refrangible part, are more intenSe and extensive than in the spectra of 
the first type, is simply due to space-absorption. For it is well known that 
the average distance of stars of the second type is considerably smaller than 
that of first-type stars of equal magnitude. In the programme of the stellar 
work for the 5-ft. reflector of the Mount Wilson Solar Observatory some stars 
chosen with Special teference to” ‘the tie of the present paper will be 


628: te Globular hissed MVS £. Barnard. 
Jan., 1909.)—In 1900 the author called atten- 
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tion to certain abnormal stars in the globular cluster M 18, their photographic 
magnitude being relatively greater than that measured visually, and suggest- 
ing that their light was stronger in blue or actinic rays. Recently photographs 
of the cluster taken with the Potsdam photographic refractor and with the 
Yerkes 40-in. refractor and colour screen have been compared with a Zeiss 
stereo-comparator, and it was then found that in addition to the stars «with 
preponderance of blue r rays there were others with preponderance of yellow, 


627, Orbit of a Corona. F.C. Jordan, (Science, 29...pp. 155-156, lon: 
22, 1909.)—The binary character of this star .was discovered by Hartmann 
from 6 plates obtained at Potsdam during 1902 and 1908 ; its, spectrum. is 
of the type 1 or 2 in Vogel's. classification... From 187. plates obtained at 
Allegheny, between April 2, 1907, and Sept. 11, 1908, the velocity was found. 
to have a total range of 69°36 km, As the periastron, point is in the fourth 

uadrant, the ascending branch of the velocity curve is\steeper than the 

ending. The centre of gravity of the system has practically no velocity 
in the line of sight. No trace of a secondary spectrum could be seen, . | » jp 
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eas. Dividing Engine. G. T. McCaw. (Roy. Astronom. Soc, Monthly 
Notices, 69. pp. 226-228, Jan., 1909.)—Details of testing of a 55-cm. circle ruled on 
+1"8to.-1"%. | Bs 


629. Elementary Solutions in Strength of Materials, L. E. Picolet. (Frank, 
Inst., Journ. 167. pp. 181-149, Feb., 1909.)—By a combination, of algebraical and 
graphical methods, solutions of problems are obtained without the calculus, and the’ 
given go as far as combined direct and of 


‘Stotisticat Théory of Capittarity?: L. S. labile 
Wetensch. Amsterdam, Proc. 11. pp. 526-542, Feb. 25, 1909.}—In 1898 van der 
gave’a theory of capillarity leading to’ results which have been shéwn by 
E. 0. de Vries to agree sufficiently with observation.. This theory involved ‘the 
hypothesis that the entropy of an element of volume is a function only of the number 
of molecules it contains and of that of their collisions. By the use of the statistical 
method of Gibbs the present author deduces the condition for the equilibrium of, the 
capillary layer without using the and the 
previously found by van der Waals, H.B, 


631. Messina Earthquake op 1908. J.C. bok. 
148, pp. 202-208, Jan. 18, 1909.)\—Observations of the Messina earthquake tremors 
were recorded at the Fabra Observatory, Barcelona. Calculations of the position of 
the epicentre by the usually accepted formule appeared to give ‘very discordant 


632. Scismograms of Earthquake, 28, 1909. T. Glazebrook, 
(Nature, 79. p. FS 11, 1909.}—Reproductions from the original seismographic 
traces with the Milne twin-boom instrument at the new_ magnetic observatory 
Eskdalémuir, Dumfries-shire. 8. 
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638. Zenith Telescope. A. de la Baume Plavinel. 
Rendus, 148. pp. 147-150, Jan. 18, 1909.)\—An objective (0°10 m. 
aperture, 1°17 m. focus) is fixed at the upper end of a vertical tube, with its 
lower surface rendered exactly horizontal. Below the objective, at a distance 
equal to half its focal length, is a mercury trough. The image of a star will 
then be formed on the posterior sutface of the objective. Close to the objec- 
tive ‘there is then placed a photographic plate with its sensitive surface 
against the lens; the plate is only a narrow strip about 2 cm. wide, and a 
little longer than the diam. of the objective. The length of the plate is 
Oriented so as to be parallel to the plane of the meridian, so that the star- 
trails will be parallel to the short side of the plate. For measuring the dis- 
tance’ of cach trail from the zenith point the part of the objective behind the 
sensitive plate is silvered, and a rectangular réseau traced on it. By means 
of a light placed outside the objective, at its focal distance, an image of this 
réseau is projected on each photographic plate, and this is developed with 
the star-trails. It is expected that the astronomical latitude can be deter- 
mined to within 08. By arranging an occulting shutter to cover the objec- 
tive at definite known instants the star-trails are interrupted, and the time of 
meridian passage can be determined to 0:1. = G P.B 


834, Dispersion of Light in Acelylene.and. Methane. Loria. (Acad, 
Sci, Cracovie, Bull. 10. pp. 1059-1067, Dec., 1908. Physikal. Inst. d. kgl. 
Univ., Breslau, Nov. 80, 1908.)}—The light from a Nernst filament is passed 
through a constant-deviation spectrometer into a Michelson interferometer, 
in the two arms of which are tubes for containing the gas under examination. 
By passing light into the interferometer from different parts of the spectrum 
the change in the number of bands with wave-length is observed, and the 
corresponding change of refractive index with wave-length calculated [see 
also Abstract No. 1082 (1908)]. Values are given for the refractive index of 
the gases for different wave-lengths, ¢.g,, for methane, 10004404 at 0° 
and 760 mm. for A6585 x 10 cm., and for acetylene, 1:0006604 for 


6°708 x cm. es Conchy's. : 
| Bos. 


635. Dévhation of Oblique Rays by Prisms. H. Journ. 
Sci. 27. pp. 228-228, March, 1909.)—An examination of the case in which the 
rays traverse the prism by paths which do not lie in principal sections of the 
prism. If D and D’ denote respectively the deviations of a ray not in a 
principal section, and of the projection of the same ray on a principal section, 
and 4, the angle which the incident ray makes with such a section, it is 
proved that sin$D = sin $D’cos%. From this it follows that, contrary to the 
usual statement, when cos; is less than 1, D is less than D’. The bearing of 
the formula on the question of minimum deviation is also treated, and the 
conclusion is drawn that the text-book formula, cos 4D = cos $D’ cos 4, must 
be replaced by the above relation unless it is explicitly stated that D and D’ 
of the cosine relation are the supplements of the corresponding deviations as 
involved in the other equations of the subject.  G. ELA, 
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Electric Double Refraction in’ OS,) W. KOnig. (Ann, Physik) 28, 
2. pp. 4194420, Feb. 4, 1909.)—A ‘criticism of Elmeén's paper’ (see ‘Abstract 
No. 829 (1905)] which describes experiments on the eléctri¢ double reftaction 
of carbon disulphide with low-potential-gradients, accorditg to’ whith’ the 
factor in Keri’s law is not constarit,"but' increases with low p.d. result 
pears improbable, and the author attributes the apparent rise ‘in’ the ‘value 
f the factor to a small constant error'ifi the measurement of thé ahgle of 
rotation of the compensator. The remarks are then extended to the general 
where a is.a.constant and /(x) disappears with to. \poist) out 
Feb. 25, 1909.)}—The limits of ultramicroscopic vision are difficult.to define, 
and it is more than probable that many ofthe particles observed: when & 
powerful beam of light,is. passed through a darkened: room ultramicfo- 
scopic. Methods of extending the limits of visibility of the microscope are 
described, The simplest, and one of the earliest, methods of illuminating the 
object by means of light projected at various angles to the optical’axis is the 
“spot lens.”| Mention is also. made of .Siedentopf's, ultramicroscope, | In 
recent developments of dark-ground illumination the parabolic ddluminator of 
Zeiss is capable of use in observing minute living bacteria; and, Messrs. 
Leitz have also designed a reflecting condenser for a similar, purpose. Two 
necessary conditions for the observation of ultramicroscopic particles are:,A 
sufficiently strong source of light, and the arrangement of the incidence of 


Influence, of Extreme Regions of the. Spectrum, on, the, Phenomena, of 
Solarisation., A, G. de Moncetz., (Comptes Rendus, 148. pp, 406-407, 
Feb, 15, .1909,}—The author has investigated the influence of. the extreme rays 
of the spectrum in restoring the, intensity curve of solarised 
plates, and finds that the infra-red and ultra.violet regions possess the power 
of restoration, while the blue rays have the contrary effect.  E.C,C.B. 


689. Luminous Efficiency and the Mechanical Equivalent of Light, C. V. 
Drysdale. (Roy. Soc., Proc. Ser, A. 80. pp..19-25, Dec. 9, 1907. . Abstract.) 
—The juminous: efficiency is ordinarily taken to mean the. ratio of the 


radiation may ‘be by: 


dy 0°76 pw, the thé: cocrespondinig integral for the’ total 
being © and infinity. Guilleaume, however, defines the luminous efficiency 
as the ratio of the “ equivalent luminoes radiation ” to the total radiation, The 
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of’ that is proportional to the luminosity, and is taken equal to unity for 

== 0°54, which is the wave-length cotresponding to that of max. lumindus 

utilisation of energy. The mechanical equivalent of light was determined by 

measuring the intensity in watts per cm.’ of the radiation at a given distance 
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from the source by a bolometer, and also, the intensity of the illumination at 
the, same distance from the source, A small source of light of great intensity 
was employed, and by means ofa lens and a carbon, bisulphide, prism an 
approximately pure spectrum was obtained at the photometer and bolometer 
box... From his experimental results the author concludes that an ideal source 
of white light should give 10 candles per watt, and a monochromatic yellow- 
greem source nearly 17 candles per watt... 


640; \Laminous Efficiency of an’ Integral Radiator»: C. V. Drysdale. 
(Journ!) de Physique, & pp. 107-201, March, 1909))—-The importance of 
efficient methods of light production'makes it of great interest to ascertain 
the possibilities of a black body as a radiator of light. The author obtains 
afi 'exptession' for ‘the energy radiated’ by the luminous rays by means of 
Wien’s formula.’ Using also Kurlbaum’s value of the radiation constant, and 
Lemmer and Pringsheith’s results, a formola is obtained for the luminous 
efficiency:) Curves are drawn to illustrate the formule. At. 1,600°:C, the 
efficiency is only of the order of'1 per centi, and ‘at’ 2,000° it is still only 
about 8 percent, ‘At 4000° C. the efficiency would be 80 per cent., and at 
6,000° C,about 60 per cent.’ To obtain high efficiencies, therefore, we mast 
atilise substances showing selective radiation. It is interesting to notice that 
the temperature giving the max’ efficiency is in the neighbourhood of the 
tempetature of the sun as detetmined by’Féry. ‘This coincidence seems to 
be result | of natural’ selection: The ‘retina of the eye in. those who 
sutvive is gené¢rally more sensitive to the solar rays possessing maximum 
ren 
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-@41) Polarisation of Light by Internal Diffusion. G. Dithmet. (Akad. 
Wiss. Wien, Sitz. Ber. 117. 2a. pp. 918-924, July, 1908.)—From Rayleigh’s 
theory it follows that when ordinary light is incident on a turbid medium, the 
scattered light is' completely polarised for all directions perpendicular to the 
iidident’ light; and partially polarised for other directions. In the experi- 
ments described, in-which the tegion of diffusion from 10° to 80° is investi- 
gated thé measuretients were made’ by means of ‘a 

e material being glasses of various kinds. The percentage, P, of polarised 
to incident light is determined for different angles, 8, of diffusion, and the 
résults plotted and compared with those given by Rayleigh’s expréssion, 
P ==\(l— cos" B)/(f + cds’). All ‘the experimental curves lie below’ the 
theoretical one’; this is ascribed to the assumption in the theory of an 
infinitely small turbidity of the medium.! For some of the curves a maximum 
of polarisation was found -with an angle of diffusion of 70°. [See also 
Abstracts Nos, 2026 (1907), and 694 (1908), ] yem coltethes 


Absorption Specira of p-Benzoquinone, Quinal, and Quinhydrone.in the 
State, of Vapour and in Solution. _W,,N, Hartley.and A, G, G. Leonard. 
(Chem, Soc., Journ. 95, pp. 84-52, Jan., 1909,)-rThe absorption spectra of 
p-benzoquinone in the form of vapour [see Abstract No. 66 (1909)] and in 
solution in. dry,ether have) been obtained, When, dissolved in alcohol 
or water, p-benzoquinoné is reduced by sunlight or ultra-violet rays, giving 
quinol,so that these solvents cannot be. employed,.,.A reversible reaction 
ggcurs, according to the following equation: +-Hs, 
when p-benzoquinone vapour is heated in air at 147° under ordinary pressure. 


ad 2 
b 
x 
e 
§ 
Ps 
2 
‘ 
>, 
« 
q 
4 
a 


‘219 


(648. The Reversal of the Green Mercury Radiation. A. Perot. (Comptes 
404-406, Feb. 16, 1900.)—The Hg green ray. (\ 5461)<as 
emitted by the arc lamp was examined in an interference apparatus consisting 
of a 10-mni: édalon, and * was found on looking at the tube é¢nd-on: that 
the principal component was asymmetrically reversed. ‘The breadth of ‘the 


644. Decay of Phosphorescence at Low Temperatures. J. de Kowalski. 
Comptes Rendus, 148. pp. 280-282, Feb. 1, 1909.)—Alcoholic solutions of 
nzene and its derivatives exhibit, at the temperature of liquid air 
phosphorescent emission characterised by a spectrum of a single sala 
extending, for transparent substances, from the extreme violet of the visible 
spectrum more or less towards the red. . With substances which absorb 
a part of the visible spectrum, such as the nitroanilines, the emission is, 
of course, limited by this absorption. By means of screens which cut off any 
desired portions of the spectra, it is found that the emissions of long wave- 
lengths diminish in intensity more rapidly than those of short wave-lengths. 
These results serve to accentuate the difference between the luminous 
emission produced by luminescence and that caused simply by risé of 
temperature. In the Jatter case, when the total luminous intensity diminishes, 
the emissions of shortest wave-lengths disappear along with those of longest 
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045. Penciraling Radiation from the Earth. D. Pacini. (Acad: Lincei, 
Atti, 18. pp. 123-129, Feb. 7, 1909.)}—-Determinations of the ionisation of air 
contained in a closed zinc vessel, exposed in the open country, at’ Sestola 
during 24 hours, show it to have a double period daily, reaching a first 
maximum between 2 and 8 a.m., and a second between 9 and 10 a.m., the 
minima occurring between 7 and 8 a.m. and noon andi p.m. The greatest 
number of ions produced per cm.*/sec. was 80, and the lowest 6°8, values of 
8, 9, 10, and 12 being also obtained, No connection exists between the 
ionisation in the vessel and the pressure, temperature, and humidity of the 
atmosphere, but simultaneous observations of the ionisation in the open air 
by means of Ebert's apparatus, show that when this reaches a maximum the 
radiation has a minimum, the latter varying analogously with the value of 
Q=I,/I.. The variation in the ionisation of air in the closed vessel 
appears to be due to the sun, its terrestrial origin being negatived by the 
wide differences observed, [{Sce Nos, (4908), (1907), and 

646. Rubidium. (Cambridge Phil. Soc, 
Proc. 15. pp. 11-12, Feb. 28, 1909,)--In a former paper [Abstract No, 1862 
(1907)] the author and A, Wood stated that rubidium and potassium are 
found to be radio-active, and that the rays from the former metal are less 
penetrating than those from the latter. Owing to the difference in the 
penetrating powers of the cays, the relative activity of the two metals cannot 
be determined directly by a comparison of the total ionisation caused by the 
rays from a thick layer, but it can be determined by measurements of 
the activity of layers of varying thicknesses, Such measurements are made 
with rubidium sulphate, The experimental points obtained by using different 
“masses of salt lie less closely on a theoretical exponential curve than the 
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corresponding: points for potassium; the rubidium 
homogeneous, It also appears infinitely thick layers containing, the 
same proportion of the active metal, the activity is slightly greater for potas- 
sium than for rubiditrm, although the intrinsic activity of the latter is at least 
7 times as great as that of the former. On account of the great difference 
in the penetrating powers of the rays from rubidium and. potassium, the 
activities of these elements cannot be attributed to a common constituent. 

A. E. G. 


GRY, Sub-Handards of Radioactivity. E.'S. Phillips.’ (Rontgen Soc. 
Journ. | B. pp. 27-28; Discussion, pp. 20-82, March,’ 1909.)—A description of 
thtee sub-standards of radio-activity prepared for the Rontgen Society. In 
order to be able to handle the small amount of RaBr, moré easily, a quanti 
of powdered silica is coated with it. The method of doing this is explainec 
For the containing vessel several plans are tried ; the best appears to be that 
in which the prepared silica is sealed into a soda-glass bulb, The three sub- 
standards contain between them about 05 mgm. of RaBr,. The actual 
comparison of these tubes with the standard kept at Victoria University, 
Manchester, will be undertaken when Bia! have. reached radio-acti 


March 4, 1909.)—Eve found ‘that uranium’ gives out’ only about 1/10 
as much y-radiation as Th when examined through 0°64 cm. of Pb, and this 
although it gives about 6 times more §-radiation. He also gave the value 1°4 
or \(cm.)~" for thicknesses of Pb between 0°28 and 0°92 cm. He stated that 
the radiation was homogeneous; that the absorption was exponential over this 
range ; and that the rays were practically completely absorbed by 1 cm. of 
Pb. He worked with uranyl nitrate. The present experiments are carried 
out by means of UrX ‘obtained in the form of films weighing only a ‘few 
mgm.» UrX contributes all the and y-rays of uranium. The 7-rays are 
found to decay at the same rate as the Brays, namely, to half in 22 days. 
‘From data given, allowing for the decay during the process of separation, it 
is provisionally estimated that the ratio of radiation of Ur to that of Ra 
is about 1 to 500 million, when absorption is eliminated and only es 
are dealt with. A for y-rays is accurately determined for 14 substances, and 
it is*found that the absorption follows a strictly exponential law after a 
certain’ initial thickness of substance has been penetrated, and is very 
nearly ° to the density of the substance. The value of A for 
Pb of thicknesses 1 to 5 cm. is 0°62, while A/d, where d = density, is about 
0055, as compared with 0021 for y-rays of Ra for thicknesses greater than 
2°8 cm/of Pb (Wigger). The value for A/d(0°055) is obtained also for Hg, 
Al, slate, and pinewood, but it does not appear to hold strictly for brass, Zn, 
Cu; and Say The value obtained for \ appears to depend in some unexplained 
‘manner on the conditions of experiment, although the exponential law holds 
quite’ strictly. Not only is this value obtained for A different from that 
obtained by Eve, but for thicknesses of Pb from 0°28 to 0°92 cm. such as were 
‘used by him, the rays are not/homogeneous and the exponential law does ong 
hold. There is present in relatively great intensity a very much less 
trating radiation, completely absorbed by 1 cm. of Pb, with a value for 4 
ifrom 8'to 10 times! greater than that of penctrating type. Beyond 5 cm. of 
‘Pb and corresponding thicknesses of other metals \ appears to chatige and 
‘become much smaller, indicating existence of a 
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(640. New: Method of collecting Radio-active Decay Products ::\Thorium D 
@ Short-lived’ Prodact of Thoriam: Hahn and L,\Meitner. (Deutsch, 
Physi Gesell., Verh. 11. 3. pp. 5663; Chem: Inst: di Univiy 

Berlin.)\—Miss Brooks found that the collection of radium B on the)walls 
of ‘cylinders’ on the bottom of which: the’ active deposits radium. 
are placed was not influenced by electric fields. Experiments im which 
the active deposits, radium B + C), from 2 mgm. of radium) are 
placed’ on the bottom of a cylindrical vessel, ovet which is placed’ a dise~ 
shaped electrode, are carried out. The potential of the electrode can be 
varied from +220 volts to +220 volts. With the positive field the activity 
due to RaB on this electrode is only 08 per cent: of that obtained with the 
negative field. Similar experiments are performed with AcC, and it is found 
that if the negative field is kept on for 10 min. the activity of the electrode 
reaches 20 per cent. of the total, and by calculation it is shown that the very 
most one could expect to collect by this means in that time is only 87 per 
cent. of the total, hence:this method is. looked upon as. a good one for obtain- 
ing pure AcC. Now, ThB in changing to ThC sends out a-particles, so 
we may expect through a “recoil action” ThC to go to the negative 
electrode, and its activity can be tested: : The active deposit from 05 gm. 
radiothorium is collected, and the activity as measured by a-rays shows, @ 
much slower rate of decay than could be expected for ThC. When tested 
for 8-rays it is found that this activity arises from #-rays alone, and also that 
no aay product results from the break-up of the S-radiating substance, A 
decay curve shows a period of 8:1: min., and it is shown that in this B-tay 
product a new radio-active substance ‘is present, which substance stands in 
genitical relation to ThA. This substance must comeafter thorium C), 
and is therefore designated ThD. It is known that the S-rays from the active 
deposits of thorium are of two kinds, one soft aud the other very penetrating, 
Previously the former have been ascribed to ThA,-the others to thorium 
(B+C). Im the light of these experiments the latter are-now looked:upon 
as a product of ThD, Chemical separation has been carried out, and these 
results confirmed. The question now arises whether the @-rays can exert'a 
“ recoil influence” on the atoms from which they issue, and, if-so,: whether it 
may not be possible to collect ata negative clectrode the direct decay pro- 
ducts of such substances as only send out 6-rays. For this purpose RaB is 
tested, and an activity of the electrode amounting to about 01 per cent.of 
that obtained with substances giving out a-rays is the result, The decay 
of this activity is found ‘to correspond with that of RaC. Owing to certain 
irregularities obtained with RaC it is hoped ‘to be able to obtain still further 


6650. Radiovactive Deposits Jj. c. McLennan. (Nature, 
79. pp- 487-488, Feb. 25, 1909.)—-W. T.. Kennedy finds a marked similarity in 
the active deposits obtained on positively and negatively charged electrodes 
placed within an air-tight vessel and subjected to the influence of the active 
emanation issuing from a sample.of actinium. At high pressures the active 
deposit appears almost entirely on the negative electrode. As the, pressure 
is decreased. the amount on. both electrodes increases, and ultimately, at 
certain pressures, which: acc. different for the two electrodes, reaches: maxi- 
mum values. If the pressure is still further decreased the amount received 
on both electrodes rapidly decreases; and finally approaches equality... At a 
pressure of ¢.mm. of mcreury, which is the lowest used, the deposit on ithe 
negative electrode is only 8 per. cent. greater in: amount than. that, on the 
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positive. Owing to the very rapid decrease at low pressures it appears highly 
probable that ifthe air were entirely removed both electrodes would fail to 
show any activity. In one experiment, when the salt is at a distance of 1 em. 
from the disc electrodes, a max: activity on the negative electrode iis obtained 
at.a pressure of 66 cm. of: mercury, while. the max. on the positive is not 
obtained uatil a pressure of 1 cm. is reached. In this, case the max. activity 
of the negative is 275 times that of the positive. In all experiments the 
electrodes were exposed 2 hours before being. removed for measurement of 
the activity. The decay period of: the active deposits on both electrodes is 
found to be approximately.89 min. The experiments as a whole indicate 
that the ions produced in the gas are the carriers of the active deposit, and 
that the known differences in the rates of diffusion of positive and negative 
i (051, Secondary 4-Radiation. Jj. Madsen. (Roy. Soc. of. South 
Australia, Trans. Vol. 82.1908; Phil. Mag. 17. pp. 428-448, March, 1909.) 
As a result of the passage of y-fays through matter, secondary rays af two 
types make their appearance. In this paper those rays which proceed from 
the sides at which the original »rays enter and emetge from the plate which 
they penetrate are referred to as “ incidence” and “ emergence ” rays respec- 
tively... The secondary radiation consists of 8- and y-rays, the former on both 
sides of the ‘plates. The incidence Stays have been investigated in some 
detail by Kleeman and by Eve [see Abstracts Nos. 62 and 1485 (1908)]. 
papers by Bragg and the author [Abstract No, 1445 (1908)] it is shown that 
most-of the experimental results so far obtained with these rays can be very 
simply explained on-the ‘‘ material’’ theory, if we suppose that the 8-rays are 
produced directly from the y-particles, and at theoutset move in the direction 
of the radiation, subsequently undergoing scattering in the ordinary manner 
of B-rays. The. second type of radiation resulting from the primary y-rays, 
viz., the secondary y-rays, has been investigated on the incidence sides of 
plates of different material by Kleeman and: by Eve [see Abstracts Nos. 1096 
and 1800 (1908)]. The present: paper is regarded. as of a preliminary nature. 
Radium is used as the source of the y-radiation. Full details of the experimental 
arrangements and also particulars as to the experiments performed are given ; 
the results may be summarised as follows : (1) The y-rays of Ra, and possibly 
of Th, appear to consist of two distinct homogeneous bundies, the value of 
4/4 for the soft set being approximately four times that forthe hard. (2) For 
each set of rays the value of \/A is constant, and practically independent of 
the nature of the absorbing material with which \ is measured, provided that 
in the case of the soft rays secondary effects are excluded. (8) Secondary 
y-tadiation ‘appears on both sides of a plate which is penetrated by a stream 
of y-rays. There exists a‘marked lack of symmetry between the amount of 
secondary radiation which proceeds from the two sides. (4) A lack of 
symmetry exists, in the case of some substances, between the quality of the 
radiation on the two sides. (5) The last results: seem difficult to reconcile 
with a‘ pulse” theory. On the “ material” theory propounded by Bragg no 
such difficulty arises: (6) The secondary y-radiation appears to. be derived 
from the primary by a process of -scattering, this process generally involving 
a reduction im the subsequent penetrating power of the ray affected, :(%) 
There appears to be reason to beli¢ve that the distribution of the scattered 
radiation depends to some extent upon the hardness of the radiation which is 
scattered ; also upon the nature of the material in which the scattering» is 
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produced. The softer radiation appears to be turned back to a somewhat 
greater extent than the hard. Materials of high atomic weight seem to be 
able to produce more complete scattering than those of lower atomic weight. 
(8) The absorption of y-rays which have already passed through a thickness 
of one substance by screens of a diffetetit Substance, may not in all cases give 
a true measure of the absorption of the original radiation which has been 
effected by: the first'sttetas. Abstract No. APE. G 
ME 


Feb. 4, and 8. p. 66%, March 2, 1909.)—An elaborate development of the fhedry éf 
the classical experiment by Michelson 
of the fringe system being due to diffraction phenomena. 


Dispersion’ of Elect ric Double-réfraction, 
28. pp. 186-189, Feb., discussion, partly of the possible’ or 
probable miectidnism of the phenomens of dispersion fh electric doubie- 
and in artificial double-refraction’ and its connection with 
the isotropic medium: The éxperimental results’ of C. 

shan. bench. 29. pp. 76-83, Jan., 1909.)}—Tables of lines of iron and titanium whieh 
different conditions as to relation to direction of field. C. P. 


655. Radio-activity. A. Debierne. (Rev. Gén. des Sciences, 19. pp. 
780, 1908. Chem.' News, 98 pp. 2354286, Nov. 18; 2494249,' Nov, 20 ; 259-261) 
Nov. 27; 971-278, Dec. '4:;'289-201, Dec. 11, and pp. 800-801; Dec. 18) 
ol present knowledge of radio-actvity and radio-active 
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Melting-painé of Platinum, .C. Féry C. Chéneveau.  (Compies 
Rendus, 148. pp. 401-404, Feb. 15, 1909.)—The authors’ results vary between 
the extremes 1,700° and 1,750° C., according as the blow-pipe flame used was 
oxidising or reducing. 1,600° was given by a horizontal wire fused by means 
of an electric current, 1,710° by a vertical wire electrically fused, 1,740° by a 
Méker burner. The optical pyrometer was used, and experiments showed 
that the law of emissivity of platinum is,Ja = Ac”, where @ is the absolute 

of the Negative Coaficient of Expansion of 
Jones. (Amer. ‘Chem, Soc., Journ. $1. pp. 191-200, Feb., 1909.)—From 

hypothesis of compressible atoms [see Abstracts Nos. 592 and 

9)] it is deduced that changes in the volume of a substance with rise of 
temperature must be made.up.of three components: (1) An increase in the 
intramolecular space, or at least the space between the centres of the mole- 
cules, on account of the increased violence of the molecular vibrations ; (2) 
an increase in volume of the molecules due to a decrease in cobesion ; 
(8) a change in, volume of the molecules due to a change in the chemical 
attraction of the atoms for each other. The author shows that the affinity of 
silver and iodine increases with rise of temperature, so that, according to the 
above hypothesis, a decrease in volume should result ; silver iodide does, 
indeed, coritract When heated. In general, substances with a low coefficient 


Of expansion are stable at high temperatares, and, eryterlyn { substances 
with high coefficient are unstable. 


858, Specific Heats of Liquids at Coysiant Pressure. S. Lussana. (N. 
Guna 16. pp. 456-459, Nov.—Dec., 1908.)—The author has measured the 
specific heats at constant preseare of mercury, methyl alcohol, and acetone, 
at different temperatures and pressures. For the two latter, sufficient data 
are not available to calculate the isobars, but for mercury, by employing 
Carnazzi’s results [Abstract No. 85 (1904)], the following relations have been 
obtained : At 22°8° C. and a pressure of 100 atmos., c,==c + 218 x 10°, and at 
110°, cy == — 268 x 10-*) — 250 x 10-9’, the specific heat of mercury at 110° 
diminishing with increase of pressure. With acetone and methyl alcohol, 
the specific heat at constant pressure, for temperatures above 20°, increases 
with increase of pressure, in the case of the former rising to a maximum. 
Below 20°, the specific heat of each diminishes with increase of pressure. 

W. H. Si. 


659. Luminosity of the Bunsen Flame. B.S. Lacy. (Zeitschr. Phys. 
Chem. 64. 5. pp. 688-640, Nov. 10, 1908. From the Inst. f. phys. Chemie u. 
Elektrochemie d. techn. Hochschule, Karisruhe.}—The author describes 
ang pe the results of which are in agreement with Haber and Richardt’s 

view [Abstract No. 815 (1904)] that the luminosity of the inner zone of the 
Bunsen flame is a luminescence phenomenon. According to Baur [Kurzer 
Abriss der Spektroskopie und Kolorimetrie, Leipzig (1907)], however, this 
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luminosity of the inner cone is not due to a temperature-difference, but is 
explained by the difference in composition of the gases of the explosion zone 
and the next intermediate zone. In ne to rae results, the author 
point 5 cm. above the sarnmit of the“ifner effect on the 
luminosity. Just above the tip of the inner cone the gases contain 0-4 per cent, 
of methane, which, however, is only present in very small proportions at a 
somewhat higher point. The value of the constant & == 
was fourid to be 8°6 just above the inner cone and §°4 for a higher region, at 
a temperature about 800° lower ;, these numbers agree with one another 
and with Haber. and Richardt’s value, 87, within the limits of experimental 
error, The Pt tube used for extracting the gases exerts a catalytic influ- 
ence, since, when a Pt tube is used for the. inner cone and. a. porcelain 
tube for the upper,.cooler region, the gases from the latter gave the value 
660. Combustion of Gases without Flame : Conditions of Ig silion ion by Incan- 
decene J. Meunier, (Comptes Rendus, 148. pp. 203-904, Feb. 1, 1909,)— 
é author has studied the conditions of incandescence in a heated spiral of 
Pt-wire placed in the mixture of coal-gas and air issuing from an_ Auer 
burner. The incandescence is only maintained in mixtures which are 
explosive, and varies in intensity with ‘the explosive nature of the mixture, 
e phenomena observed during the passage from incandescence to explosion 

to flame are also rclated to the composition of the gaseous mixtures. 
From the results obtained, the author cancludes that flameless combustion is 
a form of intense combustion like explosion or flame, since it gives rise to a 
regular and continuous production of CO, and water-vapour.,, At differs 
cra however, from the two other, forms of combustion in the manner 
hich the combustion is propagated across the gaseous layers, the latter 
converging towards the ignition focus, which is the incandescent substance, 
sar the cnebnstion takieg place at the [See 
also Abstracts Nos. 945,1118, 1119 (1908).) 


"661. Coefficients of Gas Viscosity, il. W.J. Fisher, (Phys. Rey, 28. pp, 78- 
106, Feb,, 1909.)—In a previous paper [see Abstract No, 1168 (1907)}. the 
author has shown that Sutherland’s equation for gas viscosity may be put into 
the form @ = K(@"/y)—C, In this paper he gives full details of work which 
he has carried on to, determine the, viscosity of air, and nitrous oxide at 
temperatures up to 500°C, In both cases the curve between @.and @%%/a is 
a.straight line, and the values of the constants C, K for nitrous oxide,agree 
very well with, those obtained from _v, Obermayer’s results, The, capillary 
tubes used were of glass, and the heating was produced by means.of,an 
electric furnace supplied from a motor-generator set, Temperatures, were 


ol} pare i}: ely tiiet ‘fouls ‘na to 
M. Foix. (Comptes Reriéus)! 148: 
pp. 92-94, Jan. 11, 1909.)—in some further experiments upon the: radiation of 
CeO, in gas mantles the author proves the validity of the formula theoretically 
arrived at in his previous papers {see Abstracts Nos. 847 and 1861 (190%). >». 
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THEORY, ELECTROSTATICS, AND ATMOSPHERIG, ELECTRICITY. 


‘663. Fundamental Laws of ‘Eléctrodynamics. R. A. Lehfelat. (Phil, 
Mag. 17! pp. 275-280; Feb.; 1900. ‘From ‘Trans. of the S. African Assoc. 
for ‘the Advancement’ of Science, Grahamstown, 1903.)—In view of 
Capabilities of the ‘electron theory it is’ advisable to base the treatment st 
magnetism upon current electricity instead ‘of “ explaining” the latter by 
means of magnetic shells. Two moving electrons act upon each other with 
ati electrostatic force independent ‘of their state of motion ‘atid’a magnetic 
forcé depending upon their velocities and directions. Both these forces are 
inversely proportional to the square of their distance apart. It is convenient 
to regard the magnetic force as produced in two stages. Each electron 
produces a majnetic field, and that field acts upon the ofher ¢lectron. ‘The 
two magnetic actions are not nécessarily equal and opposite, - e force of 

trodynamics between current-elements is derived in a simple manner, and 
the two circuital relations of electrodynamics are obtained by a calcilation of 
the magnetic potential if an axial and an equatorial direction with respect to an 
elementary circuit. ‘Finally, a simple deduction of stern wet induction 
is given. UE, E, F. 


Soc., Proc. 15. pp. 65-69, Feb. 28, 1909.)—The conception of electrostatic 
lines of ‘force producing magnetic fields by their motion is afivantageously 
modified by supposing that those due to any givet charge radiate out in all 
directions, without being modified or bent 'by other charges. ‘Thus, ‘between 
two slabs endowed with equal surface densities of electrification, positive and 
negative respectively, 4 magnetic field is produced if one of the'slabs rotates 
abont a‘line perpendicular to it, but this field’ doesnot extend into the space 

outside since all the lines of force are between the slabs. This conclusion is, 
_ However, contfary to the tesults ‘of experiment. An independent existen 
of, say, the positive lines of force would meet this difficulty. It might the 
be supposed that the electrostatic attraction slightly exceeds the repulsion, 
and also’ perhaps that the repulsion between negative elementary charges 
(electrons) is not exactly the same’as between positive elementary charges 
(positive atonis). ’’ Denoting the three ‘coefficients involved by a, 8, and y, we 
should have [2y (a + = 12 x ‘to account for gravitation. ‘This 
would involve a définition of an unelectrified body, not based upén thie 
absence of’force between it and similar bodies, but upon the equality of the 
numiber of ‘positive and negative elementary charges contained in it. ‘The 
weight of a body on this view depends only on the charges Of electricity it 
contains. If we suppose an atom of hydrogen to contain one positive and 
one negative charge, the weight of an atom of hydrogen would only be twice 
that of an electron. But its mass is 1,700 times that of an electron, hence the 
acceleration) of an electronunder gravity. would be 850 times that of an atom 
of hydrogen, or x 981; if, on :the other hand, the ‘atom of hydfegen’ 
contained n elementary positive and elementary negative charges: the 
acceleration of ‘the electron taken separately would be Tr 
any ‘case; the acceleration of an electron under gravity would be much 


- 
4 
¥ 


greater than, the acceleration of ordinary,,matter. Even, the maximum 
acceleration the electron on this hypothesis .(850.x 981) is..beyond .the 
865. Units and. Standards, (Blew 
trician, 62., pp. 28-26, Oct. 165 59-63, Oct. 28 ; and. Discussion, pp, 104-106; 


gathering being the establishment of a universal system of electrical standards 
acceptable to all. The Conference agreed that as heretofore the magnitudes 
of. the fundamental electric units shall be determined on the electromagnetic 
system of measurement, with reference to the centimetre, the gramme, and 
the second, The ohm, ampere, and volt were defined in terms of these, as 
heretofore. As a system of units representing the foregoing and sufficiently 
near to them to be adopted for the purpose of electrical measurements and 
as a basis for legislation, the Conference recommends the adoption of inter- 
national units. The International ohm is. defined very much as hitherto, but 
the procedure to be followed in determining the resistance of a column of 
mercury is set out in a specification. The International ampere is defined as 
depositing silver at the rate of 000111800 gm. per sec. and the method of 
moeasuring currents is specified, The International volt is defined in-terms 
of the two preceding units, but in another schedule it is stated that; the 
Weston normal cell may be employed as a standard of electric pressure and 
may be taken, provisionally, as having, at a temperature of 20° C., an e,m.f,.of 
10184 int. volts. A specification relating tothe Weston. normal,cell is 
attached to the Report.. The Conference also. recommends that the various 
Governments interested establish a permanent International Commission for 
Electrical Standards, and, pending its appointment,,a committee of .16.to 
formulate plans, &c., was nominated... The question whether the ampere or 
the volt, should be the second primary unit was fully discussed, America; 
France, and: 2 other countries were in favour of the volt, but 10 countries 
were in favour of the ampere.;, Considerable discussion. also took, place on 
the definition of the International ampere. Some of the delegates wished 
the ampere to be defined as the nnvarying current depositing silver at the 
rate of O-001118 gm. per sec. ; other delegates desired 0:00111800, thatis, they 
wished the ampere to be so defined that comparisons could be made within 
1 part in 100,000, The delegates from the United States and some: others 
desired the International ampere should agree as closely as possible with the 
ampere (10—' c.g.s.), and Lippmaam proposed that the International ampere 
should \be defined as being equal to the ampere based oa the ¢,g.s,,system, 
ont tinh! Lan ire 

ag Periodicity: of Electrical. Dispersion. Vv. Conrad. (Akad; Wiss, 
Wien, , Sitz,. Ber, 1197. Qa.\.pp.. 1069-1085, July, .1908.,..From, the. kk 
Zentralanstalt fiir Meteorologie, u..Geodynamik, Wien.)—In order, test 
for the, existence, of a formal connection between electrical dissipation and 
magnetic phenomena, the author has examined certain) data of ele¢trical 

for the existence of a periodicity of 26 days. He has persevered 
in his task in spite of the facts that he recognises that.a period of this length is 
not mow accepted with the same assurance as was the case 20 years ago and 
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28, 1908,)—Delegates from 24 different countries met in iconference 

” at Burlington House from Oct. 12 to Oct, 22, 1908, the main object of the 7 
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that ‘he ‘could’ only use ‘electrical data extending ‘over ‘short periods) The 
data used consist! of observations niade séveral’ times’ a day at Kremsmiinster 
te Schwab from Nov. 1, '1908, to Aug. 81,1904, which have been discussed by 

Zélss [Abstract No. 1454 (1906)], and ‘daily observations’ made by Marelle at 
Trieste from March 1, 1902, to Nov. 80, 1908 [Abstract No, 1455 (1905)]. 
The method used in the analysis was that adopted by Hornstein and. Liznar 
in investigations on the 26-day period in magnetic phenomena (Ibid. p. 804, 
1887). A-period of 25°72 days ‘was found in the data from’ Krenismiinster and 
one of 26°51 in those from Trieste.’ The amplitudes 47 per 
wee 


Electrical Conductivity of the Atmosphire. L. Amiaduzzt. 
(Accad, Lincei, Atti, 18. pp. 55-58, Jan. 17, 1909.}—The results of some expéri- 
ments lasting over 10 days are exhibited in the form of curves. ‘One curve is for 
barometric height and the other for electrical conductivity of the atmosphere. 
The maxima of electrical conductivity follow the minima of pressure in all 
cases by a few hours, and the minima of conductivity similarly follow the 
maxima of pressure. This supports Ebert's contention that the conductivity 
of the atmosphere is largely due to a radio-active emanation which diffuses 
out from the soil and through a earth, on account of variations ‘in 

if 

668. Comparison if: Statens: K. 
Kahler. (Meteorolog. Zeitschr: 25. pp. 155-162, April ; 289-299, July, 1908, 
and 26. pp. 10~17,Jan., 1900. From the Meteorolog. Magnetischen Observat., 
Potsdam.}—Benndorf electrometers have been established at three stations, 
in connection with the meéteorological-magnetic observatory at. Potsdam, 
situated (A) on the tower of the observatory, (B) in a field near ‘the 
observatory at a distance of about 100 m. from the first station, (C) at a 
station 1,308 m, distant from the observatory, bearing E. 10° N. from the 
latter. The present papers are devoted in the main to a comparison of 
the rapid oscillations shown on the records from the three stations. The 
traces from stations A and B are practically identical in the vast majority of 
cases, and as a gencral rule the curves from C are in such close agreement 
with those from A and B that there can be no doubt that the various maxima 
and minima are due to the same causes. The author proceeds to discuss the 
oscillations in the’ curves associated with different types of meteorological 
conditions. (1) Rainfall. The oscillations due to rainfall show a high degree 
of similarity at the three stations. Close comparison of the tinte scales reveals 
the fact'that there is in many instances:a shift of time scale at C as compared 
with A and B, and the amount of this shift is found to be closely related with 
the cloud drift and, in a lesser degree, with the wind. ‘For 82-cases of cloud 
drift. from the west there was a mean lag at C, as compared with A and B, 
of 89 min., corresponding with a velocity of propagation of 5 m./sec. aid a 
mean observed wind velocity of 66 m./sec. In four cases of cloud drift from 
east, A and B lagged behind C by a mean amount of 54 min., the mean 
wind velocity being'5 m./sec, In two cases of cloud drift ftom north thé 
oscillations were simultaneous, and in three cases of drift from: between 
south and ‘SSW., C lagged behind A by only 1 min. In a number of cases'in 
which the ‘cloud drift could not be determined the electrical effect appears 
to travel with the wind, but in others this is not so. In most-of the latter; 
however, the wind changed shortly after the observations were: made, and 
the direction of cloud motion as determined subsequently was in agreement 
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with the direction of propagation of the electricaliphendmena. in only oné 
case was the :direction of clouds and wind definitely opposed: to the latter: 
(2) Snow, The oscillations associated with snowfall are: generally ‘in the 
positive direction,.and the similarity between, the curves from. the: three 
stations is not so) marked. Nevertheless it: is: possible to ‘trace a distinct 
connection between the.,cloud drift. and the propagation of: the electric 
disturbances. (8) Thunderstorms.’ A close connection/can again be estab-+ 
lished, but it is remarkable that the lag is in many instances much greater— 
frequently, twice as great—than with. oscillations due to: rain or snow. “It is 
also noteworthy that an many occasions A and B showed violent fluctuations 
an hour-or so before C,was affected, or vice:wersd. . (4) Wind.. ‘The effects of 
wind are very various, Squalls, unaccompanied by rain or thunder, give rise 
sometimes to positive and sometimes to negative. oscillations of potential, 
‘Thesame characteristic lag is observed, indicating a close connection between 
cloud. drift. and electrical effects. The..effects of strong, steady winds, with 
snow lying or’ accompanied by dust-storms, are also discussed. (6) Clouds, 
Stratus clouds give rise to very marked electrical oscillations, but it frequently 
occurs that the oscillations at C differ considerably'in character from those at 
A and B. For 44,0ccasions when the curves were similar, a close connection 
could be established between the cloud drift and the propagation of. the 
electric disturbances. Cumulus. clouds involve an even smaller degree of 
similarity between the records from the three stations, but still a number 
of cases of agreement are on record. For cirrus clouds no similarity could 
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pp. 118+118, Feb. 16,1908. Abstract from’ Dissertation, Techn, Hochschule, 
Miinchen, 1908.)—A Continuation of the author’s previous work [see Abstract 
No. 1059 (1907)], in which values were obtained for the density p of the 
electricity in ‘the lower layers of the atmosphere. ‘The’ yearly and daily 
variation of the density are dealt with at some length, and it is found that the 
yearly density curve follows fairly well the temperature, but not the humidity. 
With rising temperature'p is much higher than with falling temperature. 
From his results the author finds that under normal conditions the current 
downwards to’ the catth’ is 484 x 10-* amp:/cm.”. ‘A’ greatet number of 
measurements has given slightly different! valbes for the mean summier and 
winter densities ‘to those given in the earlier paper. In the summer p =0°600 
and in the winter p == — 0-475 ; the mean summer value being obtained from 
2,041 observations and the winter one from 940 observations. A. W. 


670. Rays of great penetrating Power in the Almosphere. T. Wulf. 
(Phys. Zeitschr. 152-157, March, 1,,1909,.. Physikal, Inst,.des Ignat.- 
Coll., Valkenburg, Jan., 1909.)—-Describes a continuation of the experiments 
made by Gockel and the author (Ibid. 9, p..907, 1908), A daily variation. of 
the y-rays,in the atmosphere is shown to exist, there being usually in the 
winter months two maxima(8-@ morning and evening) and two minima (after 

(Phys, \Zeitschr. 10... pp. 197-199, March 15, 1900; ‘From the Htalian.)— 
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Observations of the loss'of charge of an Al-leaf electroscope were made on 
board ship in) different ‘places'in the Mediterranean Sea. Difficulties were 
encountefed due to the motion of ‘the ship. The ionisation varied from place 
to place, being influenced by clouds, temperature; and barometric pressure. 
The authcr attributes the greater part of the ionisation over the Mediterranean 
to the'emanation and products of radium, &c., blown 

the Atmosphere: AY ‘Eve. (Nature, 80. 96-87; 
March 11, 1909.)—‘The measurement of the atmospheric positive and negative 
charges by Ebert's apparatus usually indicates an excess of positive over 
negative of about 20 per cent, So the ratio of the charges has an average 
value not far: different from the ratio of the mobilities of the ions. The 
following simple experiments by Bates and the author apparently show that 
Ebert's apparatus; and others of like type, are misleading in indicating a 
large excess of positive over negative electricity in the atmosphere, A large 
holiow: cone ‘of cardboard was ‘placed so that the air during its passage 
through the cone to the testing vessel was strongly ionised by the 8- and 
prays of radium, or by the y-rays alone, ‘The instrument itself was well 
screened from the rays, and the radium was ¢arefully sealed in a test-tube so 
thatno emanation escaped. The position of the radium was varied so that 
the number of ions detected in different experiments covered a wide range. 
In. every case the number of positive was greater than the number of negative 
ions; the mean ratio of the numbets' being '1°80 ; so' that whilst the y-rays of 
raditim produce equal quantities of positive and negative electricity when 
they ionise gas in a closed vessel, they appear to give a large excess of 
itive electricity when ionising air,near Ebert's apparatus. Since negative 
are under almost all conditions more mobile than, positive ions, it would 

be expected that the negative ions would be captured more readily than the 
positive in the testing vessel, ynless some of, the positive. ions have a double 
charge. The. recent,work of. Townsend proves that this .may,, be, so, two 
negative ions appearing at the formation of, such doubly, charged positive 
ions. Hence it is possible that in the atmosphere a newly generated positive 
ion may for.a short time be the more mobile, and the apparent excess of 
positive electricity. may not improbably be traced to this cause, as some 
preliminary experiments seem to indicate,, Even if, that is so, the fact 
remains. that the quantities. of positive and negative electricity in the 
A.W, 


673. Photoseledirie Effects ttith ' Alkali Metals. 'E. Miter. 
Phys. Verh/' 11: ‘8. 72-86, Feb. 16, 1909.)4J. J) Thomson has 
found fAbstract'No. 2245 (howe). that rubidium and sodium‘potassium alloy 
give out/negative electrons; if their surfaces are clean; when no trace of light 
falls upon them.’ This he explains by assuming the alkali metals to be radio- 
active; Lenard offers the explanation that the'action may be due to invisible 
ultta-red rays which fall on‘ the’ metals!’ In Thomson’s experiments ‘the 
electroscope was not absolutely screened from electrostatical effects, and 
so great care is taken in the present experiments to obtain am instritient 
whieh shall be free fromuthis defect, aud at the same time capable of being 
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used. in a very high vacuum. .A.complete description with diagrams of’ such 
an electroscopic. arrangement for use with sodium-potassium alloy is giver, 
but for, this the original: paper, must be consulted. The experiments with 
this instrument confirm the statement that a positive charge disappears from 
the electroscope in the dark, itis found that the effect diminishes withthe 


time, on account of changes inithe metailic surface. Experiments ion ‘the 


effect of ultra-red rays afte described ;. for mieasuring these a’ sensitive 
Dolezalek electrometer: is employed., Ultra-red) rays increase: the: effect, 
By absorption experiments, in which water, glass, are tested)i the 
arrived at that. the most effective rays: are either the extreme 
ced of the visible spectrum, or the neighbouring ultra‘red: Other facts’ given 
seem to show that the initial velocity of the electrons emitted by the alkali 
metals under these conditions is many times then Pat 
674, Magnelic “Royse. A, ,Righi., (Accad.. Lincel, Atti, if. pip! 616-681, 
Bec...20, 1908.)-Without furnishing a complete mathematical proof, the 
— gives reasons for, believing that the presence of a magnetic’ field 
contributes to the stability ,of, the combinations of ions with revolving elec- 
trons which probably constitute “ magnetic rays” [see AbstradtoNo. 952 
(1908)]. Such combinations are subject to perturbations from other particles. 
If such a particle approaches the combination and exerts a force upon the 
electron equal to that exerted by the ion, the electron would ordinarily shoot 
off at a tangent. The magnetic, field normal to its orbit will preserve:the 
curvature of its trajectory and facilitate its retention by |thejion,, Moreover, 
though the speed of the electron is not modified by the magnetic field, the 
radius, of curyature of its orbit is diminished, and this fayours,the stability of 
the combination, Parabolic and even hyperbolic orbits may. be ‘converted 


875. Doppler-effect in Positive d Trowbridge. (Aine. 
Sci. 27, pp. 245-249, March, 1009,)--it is now recognised that, in addition 
to, the pasitive rays: behind the kathode (canal rays), there ‘exist ‘retro- 
grade positive rays which are directed from the kathode towards the anode 
{see Abstracts Nos, 208 (1907) and 1462\(1908)]. The Doppier-effect ‘should 
then be. found also between the anodé and the kathode.’ In experiments 
to test this, a tube is used in| which ‘the perforated kathode is inia wide tube 
XY. (intermal, diam, 8¢m.),; placed at right angles to the length of the ‘tube 
and nearer ¥ than X, At the end X,,and perpéndicular to 'the:tube:XY, is a 
narrow side-arm ending in a small bulb, which contains the anode,’ The 
Rowland .grating gave, in the! order of the spectrum employéd,6 A:U.'to 
09mm, The effect,.was, observed with respect to the hydrogen line 4861°6, 
and the.change in refrangibility. was measured by comparison with the solar 
spectrum, which was photographed»immediately beneath the gaseous ‘line 
without changing the jaws of the slit.. The p.d. between anode and kathode 
varied from 6,000 to 10,000 volts, and the current from 6) to 10) milliamps. 
With unperforated kathode, and the slit placed at X, no Doppler-effect is 
seen; when ithe kathode is perforated’ the effect is very evident, and indiéates 
a movement towards X whichis ‘equal in' amount.to that/ observed in the 
canal cegion itowatds .Y: Qbservations are confined to the hydrogen line 
4861;5,, and ‘photographs show, when the: light is observed line on 
each,side,of the ordinary. stationary dine. : Thus there is evidently: a’ move- 
ment towards. the anode; and also'a movement away fronrit at the kathode: 
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When the slit of ‘the spectroscope is placed obliquely to the band of light the 
companion line of the stationary line, which indicates: a'movement away in 
each case, from the slit, is not visible.' The effect takes: place dt the orifices. 
The) positive particles jostling through the orifices, and’ mutually repellant, 
transmit movements (like those resulting from elastic particles in impact) in 
opposite directions; and ‘those driven in the direction of ‘the anode meet 
others coming towards the kathode. ‘[here results a maximum of radiation 
of greater refrangibility, which is separated: from the refrangibility ‘of ‘the 
stationary: ‘hydrogen line by a less luminous space. The canal ‘rays are 
produced immediately. in front of the kathode, i.c., on the side facing the anode, 
on in the orifices; In all discharge tubes striz are seen opposite to the edge 
of the kathode on the glass ; these striz can be localised to a definite point 
by bringing the edge of the kathode near the wall of the tube.’ The heating 
and oxidising effect from the positive particles of these stria is very marked, 
especially when the canal region is small, and is much greater than any effect 
produced by canal rays in a possible rebounding from the énd of thé canal 
region. Photographs ate given showing the Doppler-effect and the heating 
effect of the positive rays. ‘The approximate interval between the Doppler- 
effect on both sides of the stationary line'is the distance from X to 

Rendus, 148. pp. 842-844, Feb. 8, 1909.}—-Two flames, F, and Fy, burning 
vertically; are in ‘contact with and on opposite sides of a fine-meshed Pt- 
gauze A/ In the flame Fy is placed a particle of a sodium salt; which 
furnishes both negative and positive ions. The negative ions diffuse through 
A into the flame F;. An electric field is established in this flame between a 
piece of Pt-foil Band the ganze A. From the current I due to the negative 
ions received’ by B, the velocity of motion, K, and’ ‘the molecular velocity, u, 
of these ions can be found. If N is the density of negative ions in the flame 
Fy near A, V the pid) between B and A, which are separated by distance d, 
py the vertical velocity of the gases in the flame F;, S and H the surface and 
height of electrode B, charge on an ion, then = vd*/Hk, 
A=4/Neu, d/Nek, y= V(AV + B)/(V ; & being small with 
respect to B/A, y passes a minimum fora potential Vo= ./(d*vu/4HK"). For 
large, values of V, Sy== AV + B.: The observations of Vo and ¥ give, by the 
aid. of the above equations, the values of K and « as functions of », which 
latter quantity can be measured. From these experiments it is found that 
for flames. at ‘200° absolute K == 1,190 cm. per volt per sec., and a = 265 x 10° 
cm. per|sec,, and these values are correct to 1/10. Making use of the equation 
mu® =2 oc T, m is found to be a mass l-1 x 10-* gm., thus smaller than the 
accepted mass of the atom of hydrogen, but less than the mass of ‘a corpuscle. 
That the ion has a. mass smaller than that of the smallest atom is explained 
by assuming the negative ion to be free from encumbrances during part of 


Soc.» Proc: pp. 18-22, Feb. 16, 1909.)— Townsend has described a 
method for the direct determination of Ne {see Abstract No, 618 (1909)], and 
in his experiments with Réntgen rays he found 1-28 x 10” as the value for 
that quantity in the case of the negative ions. The value obtained by him 
for. positive ions was in some instances 24 x 10”, in others with less pene- 


> 
2 Pa 
q 
‘ 
4 
t 


ELECTRICITY AND “MAGNETISM. 233° 


trating secondary rays 1°26 x 10, Thus it would appear that the ‘positive: 
ions have im some’ cases ‘a ‘single; and in others ‘a’ double atomic charge, 
whereas the charge on'the negative ions is always the same. The present 
experiments were undertaken to test the theory for ions produced by Ra, 
the apparatus ased being similar in principle to that used by Townsend, The 
most accurate results can be obtained at presstirées of from 4 to 6 mim, and 
with forces of 1°5 to.2 volts per cm. Thus for positive ions under these condi-' 
tions itis found that) Ne = 1°26. 10” and for negative ions Ne == 10", 
As in the case of ions produced ' by Réntgen rays, it is found ‘that negative 
ions produced by Ra do not obey the simple laws of diffusion when the 
air is very dry. This appears from the fact that the ratio R does not vary 
with the force Z as given by the theory, and that it depends on the pressure. 
As the drying proceeds the departure of R from the value given by the curve 
(assuming Ne = 1°28 x 10") is most marked with large values of Z and small 
pressures. A further point of interest is the fact that it is found easier to 
experiment with negative than with positive ions. So far the results obtained 
are in satisfactory agreement with those obtained by Townsend, but up to 
the present no evidence has presented itself of positive ions with double 
atomic charges. It is quite uncertain which of the rays of Ra had the:pre- 
dominating effect in the production of the 
Kinctie Energy of the Tons emitted by Hot Bodies: 'O. W. Richatd- 
(Phil. Mag. 16. pp. 890-916, Dec., 1908.}—It has been’ shown by the 
author and F.C. Brown how the magnitude and mode of distribution of that 
portion of the translational kinetic energy of the ions emitted by hot bodies 
which depends on their velocity component perpendicular to the surface aA. ' 
which they originate, may be measured [see Abstract No. 1825 (1908)].” 
part of the kinetic energy which depends on the component of pe 
the‘ions parallel to the emitting surface may be investigated by experiments 
of a different character, and these’ ate described in the present paper) An 


te 
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hot fills a narrow gap in an conducting 
plaue B, Ais a section of the strip. At a short distance from B and paraliel 
to it is another infinite conducting plane CD divided into two portions by a 
narrow slit parallel to the edges of A. Aand.B are charged to the same 
potential and the resulting curreat to the plane.CD is measured. , Simul- 
taneously the ions which pass through the slit are measured by means of the 
box-shaped eleotrode.E,, , The whole system CED can be pushed along bodily 
by a fine screw, and the current through the slit is compared with the sum of 
the currents to the plates CD and the slit, for a series of positions of the latter. 
VOL. XII. 
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234 
passing through the slit in any position, The curve has a fotm somewhat 

no sideways velocity the curve would consist of one horizontal and two 
inclined |straight lines whose directions form a comparatively acute angle. 
It follows, that the: ions are emitted with a finite sideways velocity, The 
dependence ofthe form of these curves on the distribution of velocity among 
the ions. is next considered, and the mathematical investigation leads to 
various ‘equations, which are tested by four different experimental methods. 
The investigations described taken in conjunction with the previous work of 
Richardson and: Brown (which refers to the kinetic energy of the negative 
ions depending ‘on the normal component of the velocity); and with certain 
unpublished observations of Brown (which indicate that ‘the + ions obey the 
same laws in this respect as the negative ions), show that the ions emitted by 
hot Pt; whether positive or negative, are kinetically identical with the mole- 
cules of a gas, of equal molecular weight, at the temperature of the metal. 
This identity is true not only of the average velocity, but of its mode of dis- 
tribution among the! different ions or molecules. Thus the evidence is 
completed which shows that the free electrons inside the metal have the same 
amount and distribution of kinetic energy and velocity as the molecules of a 
gas of equal molecular weight at the temperature of the metal. Moreover, 
the number and distribution of velocity of the electrons emitted by the metal 
are the same for all practical purposes, under the conditions of the experiments, 
as, in the steady state. The truth of Maxwell's classical theorems relating to 
the distribution of velocity amongst a collection of material particles. in 
statistical equilibrium has By experiment, J. J..S. 


Kinetic Enenay of Positive Ions emitted by Hot. Platinum. F.C. 
(Phil. Mag, 17. pp. 855-861, March, 1909,.)—The. object of the 
paper is to set forth an investigation into the magnitude and mode of distri- 
bution of the kinetic energy of the positive ions emitted by hot, platinum. 
The method of investigation is the same as that used by Richardson and 
the author for the negative ions [see Abstract No. 1825 (1908)]., It consists in 
measuring the charging up of a plate opposite a parallel plate containing 4 
strip of the hot metal, both plates being initially at zero potential. The ions 
from the hot metal cause the opposite plate to acquire a positive potential 
tending to stop further charging up. From the rate at which the current 
varies with the potential, both the mean value of the kinetic energy and the 
way in which it is distributed among the different particles can be deter- 
mined. In the particular Case-where the distribution of velocity among the 
ions follows Maxwell's laws thé current between the plates is given by the 
equation : log, i/ip == — veV/R®, where i is the current against a potential V, 
i, is the current at zero potential, ve is’ the quantity of electricity required to 
liberate 4 c.cm. of hydrogen in a water voltameter at 0° C. and 760 mm. 
pressure, @ is the absolute temp., and R is the constant in equation py = Re 
taken for unit volume of gas under standard conditions. The ‘observations 
are taken before the Pt-strip has been heated 2 hours, and the’ temperature 
[1,067°1,298° abs.) is kept considerably lower than the corresponding 'tem- 
peratures in contiection with the negative ions. The highest ‘potential to 
which the upper plate‘is charged by the positive ions is about 0°65 volt, and 
it is shown that ‘there can be no negative ionisation when that plate is’ so 

. Three series of experiments are taken, and the experimental value 
of the gas-constant is found to be R = 8°5 x 10°, while the value of that con- 
stant calculated ‘for particles as those for which R is 
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from. the table hime oft dom 
given is 87x10. tals appears given that the mena kinetic 

e close agreement between riety value of the kinetic energy, and that 
uired for the uilibripm would appear to militate st the 

wing Coit’ the positive ions arisé’ from. ch action.” I 
that case we should expect the ‘kinetic energy of the émi ions ti to be 
increased by the heat of Abstfact.] 
Platinum, WH. A. Wilson. (Roy! Soc., Proc. Ser: A. 82: pp. 71472, Feb; 16; 
1909.)—In \a recent’ paper [see Abstract No: 1288 (1908)} the author gave @ 
calculation of the thickness of the double layer on the ‘surface,’and of’ the 
number of free ‘electtons inside ‘the Pt. O. W. Richardson fas ‘pointed wat 
that two terms in one of the equations, one of which is discarded as 
small compared with the othet, are really of the same order ‘of’ i 
The results of the calculation are consequently wrong, atid the estintate’6f 
the number of free electrons is considerably too high. The diffiodlty’niet® 
tioned in |thé paper, that the energy required to'raise the témperatute of 
the electrons is apparently greater than that needed ‘to heat up ‘the’ Pt; 
consequently disappears. The number of free per of Pt 
is néw found to be n=2 x 10”, and the values for the thickness (7) of thé 


ef. freee Glowing j. A. Pollock 
and A, B. B. Ranclaud,. (Phil. Mag. 17. pp. 866-874, March, 1909. |. Papal 
read before the Roy. Soo. of New South ;Wales.)--The experiments. werd 
undertaken in Connection with an investigation of the phenomena associated 
with the relighting of the carbon arc. The critical voltages at which the 
non-luminous discharge between the carbons changes into the: hnssiggna 


discharge are given in the following tablet--. 0) 
Temperature. 
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surface; and the length of the last free run of the ions at ‘the end of which’ 
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il. Mag. 17. pp. 861-$66, eave 1909. Paper read before the Electrical 
Assoc. of New South Wales,)}—The application to the case of the arc of the 


between the carbons: (1) A forward e.m-f,; at the, kathode surface. (2) A 
back.e,m.f, at, the surface of the anode depending on the temperature of the 
crater. (8) An anode fall of potential equal to the back e.m.f. at the anode. 


es of the above e.m.f.’s are independent of the current and the arc length. 
we add. together, the e.mf.'s (1), (2), and (8), and subtract (4), we get what 
has been called the back e.m.f, of the arc, .In the case considered it is 
888, volts. With the figures given the velocities of the electrons are as 
foliows : At projection..from anode, 25 x 10° cm. per sec. At projection 
from.kathode, 15 x,10°.cm, per sec., At collision at end of kathode fall of 

083, Thermal Effects of the Duddell Arc: Probable Fusion of the Carbon. 
M. La Rosa. (Comptes Rendus, 148. pp. 475-478, Feb. 22, 1909.)—In a 
previous’ paper Abstract No,’ 697 (1907)} the author has shown that a 
Duddell arc ‘sometimes occurs with‘a condenser only between the carbons. 
In this case there is an increase in both the frequency and the amplitude of 
the oscillations, and the mean power expended in each discharge is much 
greater: The spectrum of the arc also presents striking peculiarities. This 
suggested to the author that it-was ata much higher temperature, and so he 
attempted to fuse “sugar” carbon,’ When acted on by the Duddell arc, 
shunted by 60 mfd. for some hours, growths form on the electrodes, the one 
on the positive carbon being larger and of a different shape from the one on 
the negative. ,Examining by a microscope the powder obtained in this way, 
little grains of transformed carbon were detected, quite different from the 
ordinary graphite. The experiments lead to the conclusion that the particles 
of transformed carbon met with in the Duddell arc have been liquefied, and 
this is a proof that'its temperature is much higher’ than the ordinary arc. 
(Ibid, pp. 616-617, March 8, 1909.)—The author now announces that he has 
succeeded in separating from sugar carbon submitted to electrical action in 
the Duddell arc grains which sink in bromoform and in iodide of methylene. 
Mostiof the grains ‘are more or les$\rounded, have a grey colour, and are very 
brilliant. When’ examined witha microscope seen that they are 
crystalline. Triangular and trapezoidal’ facets have been 
noticed. These crystals will scratch rubies. The largest particle yet 
obtained has a max. length of 183mm, It is very transparent and its surface 
is striated. Whem a quantity of te author will 
make ¢hemical examination of them. AR 


684. The Mercury Vapour Lamp as Rectifier. J. Sahulka, (Elektro- 
technsZeitschr; 29. pp. 1086-1087, Oct,!22, 1908,}—A brief account of experi+| 
ments made in 1894. by the author, The chief feature is that the direction 


commences when 
surface to such a 
fi temperatiire that ‘positive ions are somewhat freely emitted. A. R. 
dea of the projection of electrons trom the surface of incandescent carbon 
leads to the following general description of the distribution of potential 
: (4) A. kathode fall of potential which when added to (1) gives a critical value. 
This description agrees with the facts discovered by Duddell. The magni- 


of the rectified current of theatc'hi air (Fe on C aseléctrode was 
opposite to the direction in the Cooper-Hewitt tectifier. 


H. A. Perkins. “(Comptes Réndus, 148; ppi'896-401) Feb. 16; 1900.)'The 
author has previously déscribed a curious effect produced when ‘a ‘vacauih 
‘tube is subjected to an alternating electric stréss [see Abstract’ No. 1186 
(1908)}. He now describes further’ researches with the: same ‘apparatds, bat 
with the tube connected with ‘a ‘mercury pump, $0 that ‘the’ pressure it 
could'be varied. The ring (Joc. cit.) beitig at a pressure of ‘2,000 volts alter 
nating from earth and being round a certain part of the tube, a current flows 
through the ‘rarefied air when the pressure is 05 cm. of Hg. The’ region 
where the ring exerts this effect is very narrow, but the more the pressure of 
the air is reduced the more this region widens. When the current flows the 
tube is always luminous, At the start the deflections are ‘very Variable, but 
between the pressures 0°05 and 0°01 cm. the results were regular, atid’ he 
found the same effects as in his previous experiment. At the ‘mioment, 
however, when striations appear the deflections become lar. Many 
reversals of current are obtained during the passage of the ring ‘from one 
end to the other of the'tube. Thezero points corréspond to sudden Changes 
in the appearance of the striations. After the pressure is reduced to 002 cri. 
the positive column has almost disappeared. The discharge is visible; how- 
ever, owing to thé fluorescence of the gas under the action of the ‘electrons 
put in motion by the electrostatic field. But the direction of the current has 
now reversed-—that is to say, the pole nearest the ring is negative from the 

the external circuit. The current increases whem ‘the ‘rit 
begins to move from one end of the tube'to the other. It’ has its’ max, Valtie 
when it has passed over one-third the length of the tube and is zéro at the 
middle. It then goes through similar values over the remaining’ half. At 
this very low pressure the phenomena are very regular and ¢an always" be 
repeated. This appears to show that the effect of the electrostatic’ charges 
on the surface of the glass now only play'an unimportant réle in the phénd- 
menon. To study the phenomena produced at pressures of 0-001 em. and 
But even under these unfavourable conditions the phenomena could be 
repeated. In order to explain the effect it has to be remembered that at 
pressures of 0:002 cm. the mean free path of the electrons is comparatively 
large, and ions'‘are produced by shock. Instead also of ' the ionisation being 
limited to the ends of the tube, as im the ‘first experiment, ionisation will be 
taking place all alotig the tube. This is due to’the ions moving ‘under ‘the 
applied p.d. between the ring and the tube. The coefficient of diffusion of 
the negative ions through the metal is greater than that of the positive ions. 
This difference is large at ordinary pressures, but it must be much greater at 
very low pressures when the greater part of the negative charge is carried by 
the electrons themselves. Making certain assumptions an equation is’ then 
686, Electric Discharges in Intense: Magnetic Fields; (Comptes 

Rendus, 148. pp. 455-458, Feb. 22, 1909.)—Experiments are ‘performed to 
show the effect of strong magnetic fields upon discharges in rarefied air, 
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Aa ical. machine is used, giving 00006 amp.,and,the magnetic field is 
frou 2,000 to 4,000. gauss, . It appears that the rays, called by, Villard 
ov rays,can be produced even. i in a perfectly, uniform, magnetic 
d---a point worth noting, since the proposed explanations. of the phenomena 
do not apply in such cases, When only those magneto-kathode rays which 
come directly from the kathode are present the following phenomena appear : 
(a) If; the jtube has two kathodes in metallic connection each produces a 
magoeto-kathode beam of rays mninfluenced by the other ; but if the beams are 
made to coincide the part between the kathodes is brightly illuminated, whilst 
that part, between the kathodes and the walls of the tube is rendered much 
less, bright, At the same time the dark space near the kathode is much reduced 
on the imterykathodic side, the bright light nearly touching the kathode. In 
very, low vacua this reduction may or may not take place. When the anode 
is. quite free from all magucto-kathodio rays, and placed jin.a sufficiently large 
space,a luminous, crown is seen around it, the middle of. which is dark, the 
dimensions increasing with the degree of the vacuum. This crown is circular 
with very small, anode, and its plane is normal to the field. If the anode is 
slightly elongated .the crown is oval, and its plane is normal when the anode 
itself is perpendicular to the lines of force... lf, the anode is parallel to the 
field ‘the crown, takes the form of a sheath enveloping the whole length of 
the anode ; this,crown presents.a most singular structure. The anode is.a 
wire. perpendicular, to. the lines,.of force, protected .by a glass tube until 
within 10-15, mm. of its end. This glass tube naturally interrupts the crown, 
but in this part, and on one side ouly,it appears as a luminous helix, of which 
may be distinguished 5 or 6 slightly flattened turns. The helix changes side 
when the field:is reversed, (c) When an intense magneto-kathode ray is led 
across the magneto-anodic crown, quite close to the anode in the dark space, 
crown disappears completely. If the rays meet the anode without going 

its edge, the crown. persists but is slightly diminished. (d) When this 
crown is, present a considerable fall of potential occurs in the neighbourhood 
of the. anode, which increases with the degree of the vacuum, attaining 
8,000 volts with\a tube which is equivalent to a 4-mm. spark in the absence of 
the field. This fall becomes quite. insignificant when the crown is made to 
disappear by the action, of magneto-kathode rays. On. the other hand, the 
kathode-fall is diminished by the field, so that usually the field diminishes the 
voltage required by the the ‘is, 
by tha diminntion in the kathode-fall. vot) 

682. Actions and. Discharge in Rareied Gases.) Reboul. 
(Comptes Rendus, 148..pp. 617-618, March 8, 1009.)—In the. rarefied gas 
founda drop of mercury positive: and negative charges areformed, A simple 
experimental method of showing this.is described. The electrodes consist 
of a nickel plate and, a.drop.of mercury at the end of a capillary tube. When 
the disruptive voltage is attained there ‘is a lag of some minutes until the 
discharge occurs, but when the mercury is: made to flow the discharge takes 
ce at.once, whether the mercury be the kathode or the anode ; the forma- 

of the drops, therefore, gives to the gas the ions necessary to.start the 
discharge,, When the p.d. is less. than the disruptive potential. by 10 or 20 
volts the discharge starts when the mercury begins to flow, if the mercury be 
negative. But if the mercury be positive there is no discharge. To explain 
these results,we must remember the difference.in the mobility of the positive 
and negative ions. The latter being the first to move can prodace by their 
gallisions discharge in cases where the collisions of the positive ions have no 
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effect. It is equally probable that the vatiation of ‘the surface of the drop 
diminishes the contact p.d. between the’mercury and the air, and so facilitates 
the discharge. Remembering the order in which the electricities occar im the 
double layer, this only happens when the mercury is negatives: This last 
effect is manifested strongly at low pressures. When the pressures are of 
the ofder ‘of the hundredth of a millimetre we have a kathode dischir 
tly shown up by the luminescence of the gas and the phosphorescence 
walls: In this case if we make the mercury flow we see round the drop 
688. inv’ F. E. Nipher. 
29. pp. 287-288, Feb. 5, 1909.)—Additional details as to shadow photographs 
by pierced rubber’ sheets and glass fibres [see Abstract No. 271 (1909)}, the 
fogging being apparently traceable to momentum effects of the electrons:at 
689, New Phenomenon Dischargai: F.. E; Nipher, (Science, 
29. p, 384, March 5, 1909.)-—A platinum | wire 0°05 mm. diam, after carrying a 
non-oscillatory discharge during three weeks of use was found to have formed 
along its whole length of 0-9 mm. and double 


@00. Behaviour of Bavretters and other Thermo-indicators with Currents of 
different Frequencies. J. Rautenkrantz. (Phys. Zeitschr. 9. pp. 911-0916, 
Dec. 15, 1908.)+-The first part’ of the paper is ‘concerned with the propor- 
tionality of the indications of barretters. Undamped oscillations of frequency 
8,000 per sec, from a Tesla apparatus and also slightly damped oscillations of 
order 10° per sec. were employed. Two barretters having wire diameters of 
0'00525 and 0°00815 mm. respectively were compared. At the lower frequency 
there was complete proportionality throughout. At the higher frequency the 
proportionality held down to 85 scale divisions, corresponding to a galvano- 
meter current of about 52°5 x 10-* amp. ; above this point the proportionality 
was complete. The value of the most favourable bridge current is found to 
be independent of the frequency. The second part deals with the question of 
proportionality i in the thermo-indicators of the types due to Klementit and to 
Brandes, It is found that with those instruments of this type which have the 
same “sensibility factor” for alternating as for direct current (viz., i) /a=a 
const., where i is the current and a the deflection) practically identical 
readings are obtained with direct current, Febiialbiou current, or OW 
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eine: 148, pp. 449-458, Feb. 22, 1909.)—The atithor shows ‘by means 
Maxwell's equations how all problems in. connection with the propagation 
Hertzian waves simplify down to finding in egrals of a Fredholm’s equation. 
notation this equation i is written— 


the case of, spheres. and. cylinders, that is 
in. the practieal cases, the calculation of L presents little difficulty... This 
equation solved in Fredholm’s manner enables us to discuss the problem, of 
the receptioa of Hertzian waves, # and N. being assumed known, and also,the 
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emission of Hertzian. waves, N now being zero and» unknown, Theoretically 
the above equation is the solution of the problem of diffraction. The magni- 


692. Electromagnetic Waves on : Wires with Insulating Covering. H, Weiss. 
(Ann, d, Physik, 28. 3, pp, 661-661, March 2, 1909. Extract of Dissertation, 
Wiirzburg,)}—The object of the research isto test the theory developed 
mathematically for this case by Harms [see Abstract No. 1184 (1907)}.. In 
the theory the case of a single wire far from all other conductors is considered, 
but in the experiments two wires 28 cm. apart are used. Drude’s arrange- 
ment iis employed [see Phys. Soc, Abstracts, No, 788 (1895)] ; but instead of 
a bridge at the farther end of the wires.a large metal plate outside the dielectric 
and small metal plates in the dielectric are used to reflect the waves. The 
dielectrics employed are water, benzol, ether, and aniline ; these are contained 
in glass tubes in which the wires are stretched centrally, The theory is 
confirmed in every respect. Finally the glass tubes are coated with tin-foil, 
so that the dielectric is contained in a metal tube, and the outside reflecting 
metal plate is fixed where the tin-foil begins. The little metal plates inside 
the plass tubes are moved, and it is found that the waves penetrate so far that 
4 or 6 nodes can be easily observed. In this way the dielectric constants of 
water, ether, and aniline are found to be 77, 4°5, and 7°8 respectively, instead 
of the usual values 81,43,and72. B. 

ELECTRICAL PROPERTIES AND INSTRUMENTS. 

"603. Secondary Current in Selenium Cells. A.\Pochettino. (N. Cimento, 
16. pp. 881-429, Nov. -Dec., 1908.)—A lengthy investigation of the secondary 
current induced in a selenium cell by the passage of an electric current 
through it. Thirty-five cells have been examined, including cells with 
positive, negative, and no photo-electric effect, and it is concluded that 
(1) the secondary current is not simply of thermoelectric origin, as shown 
by measurements with a thermopile and with a bolometer ; (2) a secondary 
current is produced in all cells having a positive photo-electric effect, what- 
ever the material of the electrodes ; (8) the secondary current occurs with 
greater intensity in those cells which at the moment of experiment have 

resistance and well-defined positive photo-electric effect, i2., where 
the resistance diminishes with increase of voltage, and the behaviour approxi- 
mates to that of an electrolyte ; (4) if the resistance of a cell is varied the 
secondary current becomes more marked with increase of resistance ; (5) if 
the primary current is not applied for more than 2 min. the initial intensity of 
the secondary current increases proportionally with the voltage applied and 
with the square root of the time of application ; and (6) illumination with a 
Nernst lamp increases the rate of prints of the secondary current. 
[See also Abstract No, 1561 (190%) W. H. Si. 


694. Nobili’s Figures. G. Delvalez. (Journ. de Physique, 8. pp. 174-180, 
March, 1909. Paper read before the Soc. frang. de Physique, Dec. 18, 1908.) 
—Nobili’s figures can be formed by immersing a large parasitic electrode in 
a vessel containing an electrolyte, ¢.g., a mixture of copper and lead acetates. 
In front of this and normal to it conducting wires are arranged. A current 
enters by some of these wires and leaves by the others. Rings are produced 
first in front of the anodes, and then of the kathodes. These rings progress 
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quickly at the begining, then! slowly, and’soon become fixed: GuébhardPhas 
said that these coloured rings approximate very closely to the! equipotential 
lines:which the direct application of the eléctrodes upon the immersed plate 
would give; ‘The present paper is an inquiry into the truth of this statement. 
Numerous qualitative experiments, in which Pt-foil, steél needies, drops of 
mercury are placed in acidulated water, or copper, brass or mercury; ina 
solution of CuSQ,, show that a conducting mass immersed in an electrolyte 
shunts a part of the current which traversesit.. The study of the deformation 
of equipotential surfaces caused by immersing sheets of a conductor is an 
undeniable proof of this. The question is invéstigated experimentally, first 
by means of a copper sheet in a solution of CuSO; containing 100 gmi to the 
litre, then with a sheet of silver placed in the same solution. » Lastly) an 
experiment is made in which a brass sheet is put in Nobili’s mixture,'. This 
is tried, since brass gives colours under conditions ‘where the other conductors 
do not.’ By means of results obtained it 'is shown that\Guébhard’s suggestion 
608. Photo-active Cells with Hodge. (Phys 
Rev. 28. pp. 25-44, Jan., 1909.}—Owing to the conflicting results obtained by 
different observers for the effect of light on the electrical conductivity of cells 
containing a fluorescent electrolyte, this effect is remeasured [see Abstract 
No. 2554 (1904)], chiefly by means of a saturated solution of eosin in alcohol. 
The resistance of the cell was measured by ‘the Wheatstone bridge, ‘and ‘the 
conclusion drawn from a number of tests was that, in the first place, no effect 
is prodaced by light upon the conductivity of a fluorescent Solution unless a 


region the dlecteodes ib tind farther, this effectst 
the electrodes is only produced in a very thin film of the liquid immediately 
in contact ‘with the ‘surface of the plates [see also Abstract No. 265 (1909)}. 
The effect at each electrode was next investigated with varying p.d. between 
the terminals of the cell, and a number of curves (see given curve in Fig.) 
shows the effect ‘to be different at the two electrodes. On the anode the 
the effect changes sign as the voltage rises; =) ‘GEDA. 
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(696. Blectromagnetic Striction, P. Bary. (Journ. de Physique, 8. pp.'100- 
196, March, 1909.)—-Experiment and theory show that the flow of current 
through-a liquid conductor produces in the liquid a variable pressuré:which 
is'a maximum at the axis, and may attain a high value the citrent 
density'is great. The movements of the liquid produced by these forces 
diminish as the density of the liquid is increased. These phenomena are 
electrical energy directly 

into: mechanical ‘energy. The author first discusses: the flow of :current 
through 'a liquid, and then attempts to deduce some conclusions for the flow 
of current through a gas, When the current flows in the liquid-the power 
expended is RC’ + w, where w is the energy necessary to maintain the move- 
mentiof the liquid. It is proved that w varies directly as the fourth power of 
the intensity of the current. The counter-e.m.f. produced by the movement 
of the liquid is proportional to the cube of the intensity of the current. The 
effects of inertia are also considered, and a theory is given of the Wehnelt 
interrupter. The problem of the conduction through gases is much more 
complex. In the Duddell arc the note is due to the rupture of the conducting 
vein of gas due to striction. Hence it acts like a Wehnelt interrupter. It 
does/not seem, impossible that air subjected to great striction should attain 
a velocity of 85 metres per sec. 
e.m.f, of the electric arc. 


907. Experimental Researches on Dielectrics. Malciés. (Ann, Chim. 
Phys, 16. pp. 158-286, Feb,, 1909.)—An account, is given of a very complete 
and thorough experimental research on the properties of dielectrics, The 
following are some. of the author’s conclusions : Hard paraffin extracted from 
ozokerite possesses at ordinary temperatures perfect dielectric stability. A 
paraffin condenser, therefore, charges and-discharges instantaneously what- 
ever the charging p.d.; there is no residual charge. With ebonite the effects 
are much more complex : in addition to the instantaneous charges there are 
residual charges, When the ebonite does not touch the electrodes the 
residual effect depends partly on certain qualities of the surface. When 
unprotected it acquires conducting properties. The real charges have a 
certain mobility'and move under the action of the field. Paraffining the 
surface, however, causes this mobility to disappear completely. Hard 
paraffin, provided it “ho fesidué, Becomes™a Cottductor by fusion. 
Similarly a liquid like vaseline oil having feeble chedheativiep at ordinary 
temperatures loses this conductivity when it congeals.. When a metallic 
plate of thickness ¢ is introduced between the electrodes of a condenser 
protected by a guard-ring, the condenser takes a supplementary charge q, 
equal to that induced-by moving the electrodes together through a distance 
t. If the of donde Hard’ phen, the 
supplementary charge of the condenser would ‘be gq’, where q’ is less than gq. 
The charge g’ would be ‘the same as. that induced by moving the plates 
together through a distance / — iJ, where \ is the dielectric coefficient of the 
paraffin. If the dielectric plate introduced between the electrodes were of 
ebonite protected bya layer of paraffin in addition to the supplementary 
charge ¢‘induced instantaneously, there would be a residual charge g, which 
increases; to a-max. value q,,., but ¢ + is always less than g. If the 
dielectric -were .a:layer of powder similar effects would’ be produced, but 
q+ 4m continually approaches g as the powder is made :finer and more 
homogeneous. | If the interposed dielectric be a liquid (not touching the 
electrodes) the supplementary charge ¢g added: to the residual charge qu 
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equals If the diquid has feeble conductivity, it is possible to express 
q. a8. an cxponential function of the time. ; The author gives two empicical 
formule for the conductivity and. the dielectric coefficient. The results, for 
ebonite prove that the hypothesis of aa. isotropic medium is untenable... We 
can, however, find an exponential formula for the residual charge on the 
assumption that it acts like a liquid inside a layer of paraffin. The assump- 
tion of the coexistence of conductivity and permittivity in a dielectric) tayer 
not in contact with the électrodes’ id ‘sufficient to explain all the observed 
phenomena, With hard paraffin the charge depends only on the permittivity. 
‘With liquid layers we need to know the conductivity as well. | Finally, the 
phenomena for ebonite can be explained by considering it) asa. liquid 
enclosed .in a layer of paraffin. [See also Abstract No. 460:(1908).} 


608. Mecfhod of comparing Mutual Itductances and Resistances by the help 
of Two-phase Alternating Currents. A. Campbell. (Roy. Soc., Proc. Ser. A. 
81. pp. 450-452, Dec. 22, 1908.)—An accurate standard of mutual inductance 
has been constructed at the National Physical Laboratory which can be used 
to test both mutual and self-inductance; and also ‘the resistance of coils in 
absolute measure. [See.also Abstracts” Nos 1971 (1907),.468 (1908).] In 
order to compare the resistance R with the ffmtual inductance M (a small 
fraction of which is adjustable), let A cos pt, B sin $/ be currents in quadrature, 
and let G be a vibration galyanometer tuned to frequency » where p= Qn. 


Don 
Then, when, the no deflection we have R = (A/B)pM. 
p is found from the speed of the aleceae and the ratio of A to Bis obtained 


feom the readings of the electrostatic voltmeter V, which is put alternately 
across the equal resistances 7, and rx, The seif-inductance is to adjust; the 
currents to exact quadrature. The necessity for obtaining alternating current 
of absolutely pure sine wave-form is obviated by using the vibration galvano- 

meter tuned to resonance with the fundamental, A few preliminary experi- 
have, been made, the results of to indicate that, the 


Orlich, :.(Zeitschr. Instrumentenk.. 29 88-46, Feb., 1909:: Com- 
‘munication from the Physikal.-Techn. Reichsanstalt.}—-The paper is mainly 
mathematical, and contains a method for measuring the alternating-current 
sconstant of an electrometer for a given phase-difference and wave-form): ‘As 
a ‘ule the constant so obtained agrees well with that. obtained. by.direct- 
current measurements. Further, the influence of the capacity of the electro 
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meter is discussed, and calculations are made under various conditions, of the 
errors due to the resistance of the suspension.’ Other corrections, such as 
those ‘necessaty when the needle is charged by tapping off between two 


enaiite. (Lumiére’ Electr. 4. pp. 181-182, Oct. 81, 1908. . Elect, Rev, and 
West: Electn. 58. p. 878, Dec. 5, 1908. Abstract.)—The author criticises the 
device employed by Pillier [see Abstracts No. 1296 (1908)], and describes an 
arrangement’ consisting of two Voege thermo-elements connected to a 
differential galvanometet, which he calls a thermo-wattmeter. L. Pillier. 


(Ibid. pp. 245-246, Nov. 21, 1908.)—Pillier, in reply to Van Cauwenberghe, 
points out that the device previously described [loc. cit.] was for use with 
alternating currents of low frequency and of voltage of the order of 100 volts. 
For high-frequency currents the arrangement adopted is somewhat different, 
as will be seen from the Fig. The hot ends of the constantan-copper thermo- 
junctions are wound round the hot wires as shown. The advantage of this 
method is that the special differential galvanometer can be dispensed with 
and an ordinary instrument used. L. H. W. 


ALTERNATING CURRENTS AND ‘MAGNETISM. 


> 701. The Composition of Alternating Electromagnetic Fields. A. Artom. 
(atti dell’ Assoc. Elettr. Ital. 12. pp. 547-669, Sept.—Oct., 1908. Elettricita, 
Milan, 82. pp. 90-98, Feb. 11; 109-111, Feb. 18, and pp. 122-126, Feb. 25, 
1909.)—-The paper consists of two sections, the first being the demonstration 
of the production of a rotating high-frequency magnetic field which causes a 
type of induction motor to revolve, and an analysis, by means of a Braun's 
oscillograph, of a rotating electric field. The motor has a squirrel-cage 
armature of tinfoil on cardboard, which i is free to rotate inside a fixed coil of 
one or two turns carrying the main current. In addition to the fixed coil 
there is an adjustable field coil which is in series with only a variable 
eondenser, When this latter circuit is properly tuned, and has its coil set 
at an angle to the fixed field coil, a rotating field is created and the armature 
revolves. |.Means were taken to eliminate the electric effects, proving that 
the rotation was due to the magnetic field alone. The rotating field was 
examined by means of a Braun's oscillograph, using an ingenious combina- 
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tion of capacities.and inductances for varying the strength of the components. 
The second section is devoted to a description of an apparatus for ‘the radia- 
tion of elliptically polarised electric waves. Two crossed aerials are used, in 
which the currents are in different phases. Both iare excited by thessame 

BM. 


702. Magnetic: Properties the Rare Earths. Meyer. (Akad. Wiss, 
Wien, Sitz. Ber. 117. 2a. pp. 995-1000, July, 1908. From the Tl)’ Physikaly 
Inst. d. k.k. Univ., Wien.)—The values of the molecular magnetic suscepti- 
bilities x 10*, of the oxides of Welsbach's elements, aldebaranium, and cas$io- 
peium [see Abstract No. 1422 (1908)] are for Ad,Oy, 188 + CpyOs,;:8°78, 
Hence for Ad, 916 ; Cp, 19. It is inferred that the atomic volume of Ad id 
less than that of Cp.’ ‘The spectra‘of'the fate earths are discussed. Mixtures 
of metallic powders of yttrium and erbium, and erbium with holmium, were 
not much more magnetic than the oxides, but showed distinct remanence. 
The pyrophoric cerium-iton and lanthanum-‘iron alloys are also only feebly 
magnetic. It is not yet proved to be impossible to obtain highly magnetic 
alloys from the metals of this group ; ; if alloys of high density can be made it 
is to be expected, from the relation of pie eng and atomic volume, that 


708. Magnetic Observations round. Coasts L. w. P. 
Chetwynd. (Roy. Soc., Phil. Trans. Ser. A. 209. pp. 227-248, Jan. 25, 
1909. Proc., Ser. A. 81. pp. 475-476, Dec. 81, 1908. Abstract.)—With 
the object of comparing the values of secular change of declination, 
horizontal force, and dip at various stations on the coasts of the British» 
Isles, with the values derived from the ‘continuous records obtained: at; 
Kew Observatory, the Hydrographer made arrangements that) during 1907: 
observations should be made at certain stations selected from those occupied 
by Riicker and Thorpe doring their magnetic survey for the epoch Jan. 1, 
1891. To reduce all results to a common instrumental standard, observations 
were made at Kew, before the commencement of the field observations and 
after their completion, and the results’ of comparing'the values obtained by 
each instrument with the values derived from the magnetograms were 
applicd as corrections for instrumental differences, thus reduting the field 
observations to the Kew instrumental standard, The stations chosen were 
Harwich, Great Grimsby, Sunderland, Stonehaven, Kirkwall, Dublin, Tanera 
Mor, Weymouth, Milford Haven, Stranraer, Letterkenny, and Loch Melfort ; 
abstracts of the results are given for each in the same form as that adopted 
by Riicker and Thorpe. The resulting mean anaual changes in the magnetic 
elements are then tabulated, and a detailed discussion given of the compara- 
tive secular changes at different stations, illustrated by curves of mean annual, 
changes. In several cases the declination values at sea,were compared with. 
the neighbouring shore values by “swinging ship,” it being found that, in 
general, Kast Coast sea son ist sighaatipeih and West Coast sea values less, 


704. Earth-inductors. J.J. Taudin Chabot. (Phil. Mag. 16. pp. 916-918, 
Dec., 1908.)\—Description of a modified form of rotating earth-inductor previously 
described [see Abstract No. 569 (1903)] but without sliding contacts. A. D. 
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Impulsive Motion of an Electrified Sphere. G.F.C.Searie. ‘(Phil) Mag. 


Feb. 4, 1909:}+Chiefly occupied with a discussion as to the distribution of the 
chargé of an electron, three cases being considered: the uniform density charge, 
the pure surface charge, and finally a central nucleus with a density equal in every 
b teal 

20%, Electric: Units: Int Bull: 8 Dis- 
cussion, pp. 20-84, Jan, 1909, Rev. Electrique,:11. pp. 29-31, Jan, 15, 1909. 
Abstract.)—Chiefly with reference to the findings of the International) Conference 
[see Abstract No. 665 (1909)}. D. Berthelot. 


applied to Oscillations. F. Emde. (Elektrotechnik u, 
Maschinenbau, 27. pp. 79-88, Jan, 24, and pp, 111-115, Jan. 81, 1909.)—A mathe- 
matical article dealing with the application of complex quantities to the solution of 
the differential equations of the phenomena of electrical oscillations. _ J. D.C. 


709. Glass of Low Resistivity. C.E.S. Phillips. (Roy. Soc. Edinburgh, Proc. 
28. pp. 627 mabe Sy oe Tene particulars are given as to the preparation and 
properties of 824 (1907) and 409 (1908): 
Lt. 


Chénéveau and A. Laborde. (Soc. Frang¢: Phys., Bulli 8. pp. 262-275, 1908. 
Journ, de’ Physique, 8. pp. 161-174, March, 1909.)—A detailed description of 
anelectroscope and appliances of a very compact form suitable for testing the 
radio-activities of solids, liquids, and gases is given. The apparatus is standardised 


Mercury with Different Gases. as Dielectrics. Bécleére. 
(Archives d’El. Médicale, 16. pp. 856-864, Oct. 25, 1908,)—The experimental results 
of an investigation, using a. glass-walled interrupter in which the gases nitrogen, 
CO,,, ammonia, acetylene, and hydrogen were substituted for the now generally 
used coal-gas, are set forth in a table which gives information as to the appearance 

72. ‘A New Decimal Resistance A. '(Elekt. Runds. 
pp. 106-107, March 18, 1909.}—The box contains coils of resistances 1; 8, 3,2 ohms 
respectively, and any resistance from 0 to ‘9 ohms is obtained by short-circuiting 
one or more of the coils. Phe ‘tiumber of coils is also tedticed to a minimum, as’ 


Li? 


Spéder; (Archives d’El. Médicale, 16. pp. 941-950, ‘Nov, 26,1908: ‘Paper’ read | 
before the Assoc. fran¢. pour l'Avancement des Sciences, 1908.)—The investigation 
is solely concerned with the d’Arsonval-Gaiffe X-ray equipment, which is fully 
described. A table is given showing thé current (milliamps.) through the tube with 
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714. Instability of Radium Bromide W. Ramsay. (Akad. Wiss. Wien, 
Sitz. Ber. 117. 2a. pp. 948-946, July, 1908. Communication from the Radium- 
Kommission d. Kaiserl. Akad. der Wissenschaften.)—A specimen of radium 
bromide weighing 05 gm. is found after a time /to-be reduced in weight to 
0888 gm. These experiments are carried Out-in ‘order to ‘find the cause 
of this decrease im weight. A weighed specimen is compared’as regards 
activity, with a weighed: quantity of pure radium chloride: For this purpose 
the Gischarging effects of 8- and y-rays are used. Then both the specimens 
used are treated with pure hydrobromic acid until their weights are constant. 
Calculations based on the results of these experiments show that 0°888 gm. of 
the salt are equivalent to 0.4971 gm. RaBr,; 2H,O. Other experiments indicate 
that the original'salt must, in the two years since its preparation, have béen 
changed into carbonate. When the original salt is treated with water the gas 
consists mainly of oxygen with of 

CO ‘hydrogen nitrogen, and hettum: A. G. 

‘Dene Atomic Weight of Sitver. i D. Resides, 
147. pp. 1802-1808, Dec. 14, '1908.)-The' ‘author refers ‘to the ‘work of 
Dubreuil (Ibid. pp. 1800-1802), who, like himself; regards 108 as the ‘true 
atomic. weight of silver. In 15 out of the 28 processes employed by Stas for 
determining the atomic weight of silver, the deviations from 108 are less than 
20/1000,, Greater deviations from 108 have been found) by using the. nitrate 
of silver, but these may be 


Atomic. Weights of Jodine and ‘Silver, G. Baxter and G..& 
Tilley. (Amer, Chem. Soc., Journ, $1. pp, 201-221, Feb., 1909, , Contribution 
from the Chem, Lab. of Harvard College.)—The authors, give.a method for 
preparing pure iodic acid, and confirm the existence of the compoynd, 
1,05, The density of iodine pentoxide. at 25°/4° is 4:90., Usingja 
hydrazine salt for reducing iodic acid and precipitating the iodine.as silver 
reer eet the ratio of silver to iodine pentoxide is found to be 0°646280. On this 


17. Density Mithabie Alomic Carbon. G. 
F L. Perrot. (Comptes Rendus, 148. pp, 89-42, Jan, 4, 1909.)—A number 
of determinations give the mean value 07168 gm. for the weight 0 of a litre if 
methane tndér normal conditions. ‘This result gives for the atomic weight 
carbon values varying from 12°008 to 12°005 according to the different physico- 
chemical methods of atomic weight calculation. Liquid methanehas a 
density varying from 0-477 1 to about 0:466 between melting- 
boiling-points T. H, P 


718. Heal of Osittation of Tin. OW, Mixter. (Aimer. Sci, 97. 
rr. 929-284, March, 1900, Contribution from the Sheffield Chem. Lab. of 
e Univ.)}—Describes new determinations of the heat of oxidation of tin 
in the form of firiely-divided metal obtained from sodium-tin alloy, and ‘in the 
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form of pure tin-foil ; of the heat of oxidation of stannous oxide, and also 
the heat of combustion of tin with sodium peroxide. The following are the 
results :-— 


| Soi + Oge=Sn0; (crystalline) 187,200 cals.) 
Sn (crystalline) + O = SnO ‘ecsaaiaas + 66,200 
SnO (crystalline) O = (crystalline) + 71,000, 

SnOs(amorphous) = Sn0, (crystalline) +° 1,700 


719. Phosphides of Zinc, P. Jolibois. (Comptes Rendus, 147. pp. 801-808, 
Nov. 2, 1908.)—-T wo phosphides of zinc may be prepared by direct combina- 
tion of phosphorus and zinc, ZnsP3 and ZnP;, The former is obtained by 
pouring fused zinc on to red phosphorus and heating the mixture in an 
earthen crucible until no more phosphorus vapour is evolved, after which the 
phosphide is separated from excess of zinc by either volatilising the latter 
in vacuo at 600°C., or by dissolving itin mercury. The phosphide has the 
sp. gr- 4°55 at 18°, and on treatment with concentrated or dilute HCl is com- 
pletely decomposed, with evolution.of pure H3P. ZnP,is formed when ZnsP> 

is subjected to the action of phosphorus vapour in wacuo at 400°C. ; itisa 


"720. Pin Phosphides. P.:Jolibois. 148. 
March 8, 1909.}—Crystalline .Sn,P,; has been prepared in silvery-white 
spangles having a density at 0° of 5°18, and decomposing at 480°. ‘No com- 
pounds corresponding to SnsP;, Sn3P, Sn3P3, SnP or SnP, could be isolated, 
bat by heating pure Sn with red phosphorus in sealed Jena glass tubes in an 
electric farnace up to 620° for 10houts, and extracting the alloy successively 
with HCl; warm dilute caustic soda, and HNO; (sp. gr. 1-2) diluted with its own 
volume of water at '50°, a crystalline phosphide SnP; is obtained, resemblin 
silicon in cdlonr, Raving” a ee 4°10, and ‘dissociating at 416° it 


(Ber. Deut. Chem. Gesell. 42. p. 2, 1909. Chem, News, 99. p. 133, March 18. 
1909.)— era ite us experiments confirm Sieverts’ and Beckmann’s conclusion 
that Ni absor from 0-25 to. 05 volumes of hydrogen, between 877° and 580°, 
though Mayer and Altmayer state that much larger quantities are absorbed. 
the pressure. 7 F. 
Action of CO’on Ni, Mn, and their Oxides and Alloys, G. Charp: 
148: pp 1, March 1, 1909.)—The 
coriducted at 1,000° C. ar dioxide has practically no action on Ni, a 
very slight cementation being alone observed, Oxide of nickel is completely 
reduced. Mn and ferro-manganese absorb CO, and again give ,it. off, 
_ Protoxide ad. carbon are formed, MansOx heated in CO is converted into 
protoxide, Cr heated in CO gives the sesquioxide, mixed with carbon. CO 
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carburises the iron whilst oxidising the Cr in chrome or chrome-nickel steel. 
A small’ proportion of CO, is liberated, provided Cr does ii6t' exteetl’T per 
728. (Coniptés Rendas/148. 
pp. 561-564, March 1, 1909.)}—The following table resumes the results of 


100 18°15 1°65 0°50 

Tih | 1,000. ) 825 206.) 104 BOO 
Platinum ...... 144 0°47 4°05 0°70 867. Ee 1B) 
Iridio-platinum I, 146. | 365 |, 860), 060} oe 
2°64 8°19 051 o8 0°55 


Iridio-platinum IT. 150 


entirely due to incomplete washing of the sample. Methane is probably not 
occluded, but formed by the action of Hf on CO. This research was initiated 
by J. B. Dumas. F. R. 


724, Recalescence of Nickel: T. A. y- (Roy. Soc, Edinburgh, 
Proc. 29. pp. 57-61, and p. 67, 1908~1909.)—From a Study of cooling curves, 
by the differential method, of a Samplé.of 98 per cent. nickel, from 900° C. to 
180° C., a gradual evolution of| heat extending over the range 700°-285° is 
found. More rapid ons occur at 660°, 525°, and important evolutions 
at and Gan?¥ F. R. 


725. Troostite, H, Chatatier. (Soc. d’Emcouragement, Rev. de 
Métallurgie, Mém. 5. p, 640, Dec., 1% ae 6. p. 97, Feb., 1909.)— 
The author regards troostite as a“ icroscopic particles of 
cementite and ferrite. Probably the ns are of the order of less than 
a millionth of 1mm. Hence the properties are affected by surface tension. 
For example, even in pearlite, where the Cementite lamellz are of 
the order of more than 10 times as large, cementite is not attacked by alkaline 
sodium picrate, which readily acts, however, upon massive cementite. The 
use of the term “ colloidal solution” 
disfavoured. . OF 


726. Function of Chromium and Tungsten im, High-speed. Tool Steels, CA 

Edwards. (Iron and Steel Inst., Journ,.77. pp. 104-182, 1908. , Mech, Eng. 

21. p. 728, June, 5,.1908. Abstract.)—The author reaches the conclusion that 

the function of Cr,in the presence of W and Mo in high-speed steels, is to 

give to the alloys when cooled from near the melting-point, great hardness 
VOL. XIL s 
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and increased resistance to tempering. One) such alloy, containing; C 0:68, 
Cr 801, W. 19°87, and Si 0°04 per cent., had when hardened the exceptionally 
high Brinell hardness-number 866. Cutting tests show that the higher the 
Megtee of hardness, compatible with toughness and the same degree of “ red- 
hardness” [see Abstract No. 869 (1907)], the better the cutting efficiency of 
.8o¢h tools;| After case-hardening, the cutting speeds of. steels of , this class 
‘containing, 6) and)8 per. cent..Cr respectively, for) 20 minutes’ life ona }-in. 
‘cut, with 4',-in. traverse; cutting a 06 per cent. carbon steel forging, were 
increased 18 and 14°5 per cent. respectively. The polyhedric structure of 
the hardened steels is transformed to martensitic on heating to about 680° C. 
At 680°-780° a brittle constituent is formed, and it is to the presence of this 
constituent, and not’ to loss of hardness proper, that the ultimate failure of 
the tool is due. A critical range which begins at 880°C, in steels containing 
over'8 per cent. Cr and 6 per cent. W, cooled from 1,200° is explained as 
being a critical change in a carbide of tungsten formed at 1,200°, The fact 
that upon cooling from 1,820° there are no critical points below 900° is due, 
it is suggested, to the formation, at the higher. temperature, ‘of ‘a double 
carbide of W and Cr. 


we 
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8.727, Explanation of a Diserépancy concerning thé Lead-Tin Alloys. W. 
Guertler. '(Zeitschr.'Elektrochem. 15. pp. 125-129, March 1, arouse 
thermal analysis, vasicih worker shown that lead 
capable of retaining about 10 per cent. of tin in solid solution. “On the other 
hand, determinations of electrical properties (conductivities, &c.) by other 
workers indicate the entire absence of solid solutions, at all events up to 
a’ temperature of 150°C. It’ has’ previously been’ Shown that, besides the 
‘change at 18°C,, tin’ ‘dhidergoes a slight thermal transformation at 


ye 


Sn + Pb | 


Sn +F 

120° 'C., and that the Pb-Sn alloys undergo a thermal! transformation at about 
160°C. The author associates these thermal changes with a y to 6 change in 
the tin, assumes that 6 tin is much less soluble in Pb than y tin, and on this basis 
donstruct’ the diagram reproduced in'the Fig. "The Pb-crystals, as deposited, 
are satutated witt: 7 tih, Which! is converted ‘into tin at the transformation- 
change‘ is enhanced in‘magnitude’ by the’ rejection of 
thé’ mtith’ fess‘soltible (8 tin from ‘the solid ‘solution. ‘low temperatures, 
therefére; solid’ s6lutions no for ger’ exist, arid conseqtietitly the Pb-Sn alloys 
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do not/deviaté from the first law of conductivities. {No mention is made of 

728. Titanium on Steels. C. V. Slocum. (Blectrochem. Ind., 
N.Y. 7. pp. 128-180, March, 1909. Mech. Eng. 28. pp. 886-887, March 12, 
1909. Abstract.)}—Deseribes results obtained ‘by adding ferro-titaniam to 
various classes of steel) The titanium alloy contains 10-16 per cent. Ti, 5-7 
per cent. C, less than 0°6 per cent. other impurities, the balance, about 80 per 
cent., being iron: ‘This alloy is made in the electric furnace.. In Bessemer 

the alloy’is added after the Mn, while the steel is flowing. into. the 

ladle. After this addition the metal is held '8~15 min: ‘before teeming, . There 
is an increase in the amount of slag removed from the: metal, which latter lies 
“ dead ”‘in the ingot moulds, and the’steel is free from, blow-holes. In Open- 
hearth steel the effeets of the treatmenit'are freedom from blow-holes and pin- 
holes, increases in elastic limit, teduction of area, &c. Open+hearth castings 
from metal treated with the alloy are more blue in colour, free from brittleness, 
more easily machined and heat less under the tool, hence may be machined 
more rapidly than other steels of the same carbon content. In the crucible 
the alloy has been found to increase the strength of Ni and Cr-Ni steels, 
acting as a powerful deoxidiser. ‘In chilled castings 1 per cent. of the alloy 
increases the crushing Strength ‘nearly 100 per cent., and» grey-ifdn. castings 
from 20-40 per cent. In dies atid die blocks the alloy gives great resistance 
to shock, with consequent increase in life. No teduction of the P and.S 
contents of ‘the steels has been found by the use of the alloy,but it claimed 
that by its use the Obnoxious effect of these impurities is reduced. » Om being 
added to molten iron or steel the Ti unites with the O'and Nin the metal, 
increasing its temperature some 80° to 50°. Aluminium must not be used: in 
any case with the Ti alloy, and the proportion of ferro-silicon should be 
decreased and sometimes entirely eliminated. When dirt specks are found 
in the surface of the treated steel the amount'of ferro-manganese should :be 
increased by about 10 per cent. beenl grhempem. of alloy to be used varies 
with the grade of the iron to be treated and the results desired. ‘!Ordinarily 
0-1 per cent. Ti is a good proportion. The Ti itself passes off with the slag 
which it Belen the steel. 
0. B. 


"729. Crystallisation of Steel. A. A. Baikoff. Gan de Tinst. Polytech., 
St. Pétersbourg, 8. p. 289, 1907. Abstracts in Rev. de Métallurgie, 5. p. 177, 
1908.' “Metallurgie, 6; pp. 108-104, Feb., 1909.)—-The following are: the 
author’s percentage analyses of large crystal growths found by Tschernoff 
(Metallographist, 2. pp. 74~75, 1800) and of. large 
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“Jacowleff.., 


that the slag enclosures largely follow crystalline 
outlines. ‘The equilibrium of the system, iron, manganese; ahd) sulphur, is 
probably represented by the reversible reaction » FeS + Mn z= MnS + Fe, 


and we have C/C,C; =a constant, where C, C;, Cy are: respectively the con- 
centrations of MnS, Mn, and FeS. This shows that when the concentration 
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of Mn'is below its limit of solubility it does not crystallise. Also in view of 
the fact that the heat of formation of ‘MnS from FeS is positive it is seen that 
the formation of MnS is favoured with fall of temperature, and it is probable 
that it begins to —— out after the solidification of the major portion of 
790! Thoriem. Meyer. (Zeitscher. Biektrochem. pp. 
810, Dec. 11; 1908.)—Criticises the conclusions of W. v. Bolton [Abstract 
No. 157 (1909)}. It is probable that v. Bolton's metallic Th contained an 
important quantity of oxide. The salt obtained by treatment with HCl may 
have been the metachloride with the formula ascribed by v. Bolton, but his 
analyses disagree with the formula considerably. The results are probably 
better to ‘be explained, however, by admitting that the isomerism of meta- 
thétic acid falls in line with that ‘of stannic, and. zirconic acids. H. Kar- 
stens. (Ibid. 15. pp. 88-84, Jan. 15, 1909.)}——Karstens shows that the thorium 
chloride used by v. Bolton was pure and free from oxychloride, and that 
85 per cent. of the Th present was dissolved in HCl, The. case for meta- 
thorium in m and x are 
whole ombers. - F. R. 


731. Calcium ond Fluxes at High Temperatures. H. O. Hofman 
sce W. Mostowitsch. (Amer. Inst. Mining Engin,, Bull. 25. pp. 51-76, 
Jan., 1909.)—CaSO, + 2H,0 loses its combined water at about 900° C., begins 
tobe dissociated in pure air at 1,200° with separation of SO, + O, and fuses 
toa variable mixture of CaO and CaSO, at about 1,860°. Silica decomposes 
calcium sulphate, the reaction commencing at about 1,000° and being com- 
plete at 1,250°, with formation of silicate, CaSiOs, CasSiO:, &c., at tempera- 
tures below their melting-points. Ferric oxide is not dissociated in pure air 
at 1,600°, but begins to decompose.calcium sulphate at 1,100° ; the decompo- 
sition is complete at 1,250°, and occurs more readily than with silica. 
Calcium ferrite, CaQOFe,Qs, is formed ; it fuses at 1,250°, but can dissolve and 
decompose a further quantity of calcium sulphate, probably forming other 
ferrites. Pure icad oxide does not decompose calcium sulphate, The results 
are applied in the discussion of the fluxing actions in the following metal- 
lurgical processes : Carmichael-Bradford, ordinary oxidising roasting, oxidising 
roasting of calcareous blende, reduction of roasted calcareous blende, Knud- 

788: and of Pused Salts. M, Goodwin and 
H. T. Kalmus. (Phys. Rev. 27. pp. 822-828, Oct., 1908, Contribution 
No. from the Research Mass, Inst. of ‘Technology.)—The authors 
have determined the densities and molecular volumes of lead chloride, lead 
bromide, and potassium dichromate over a temperature interval of 100-150°. 
The equivalent conductivity and equivalent fluidity are calculated from the 
data of Lorenz and Kalmus [Abstracts Nos..1271 and 1608 (1907)], and their 
ratio compared with the similar-data given by Goodwin and Mailey [Abstract 
No. 608 (1908)]. For potassium dichromate this ratio, A/f, is found to be 
nearly constant over a temperature interval of 120° ;. for lead chloride and 
‘bcomide it decreases with rise, of temperature. From these results and 
those previously obtained with the alkali and silyer nitrates, it appears, that 
the ratio A/ffor a given salt over a temperature intcrval of 100-160° above its 
melting-point either is constant or decreases with rise of temperature, The 
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increase in conductivity of these salts with rise of temperature may be fully 
accounted for by the fricrease in their fluidity. For those salts, with which 
the equivalent fluidity increases more rapidly than the conductivity, it seems 
probable that the number of carriers decreases with rise of temperature as in 
the case of other highly dissociated salts in water at high temperatures. . The 
data obtained do not allow of a quantitative determination of the degree of 
dissociation of fused salts, but they indicate a high rather than a low degree 
of ionisation. The high conductivity is probably due to a large number. of 
carriers rather than high migration velocity. 


788. Latent Heats of Fusion and Specific Heats of Liquid and Solid Salts, 
H. M. Goodwin and H. T. Kalmus. (Phys. Rev. 28. pp. 1-24, Jan., 1909. 
Contribution No..28 from the Research Lab., Mass, Inst. of Technolo 
By means of a special apparatus the authors have measured (1) the 
heat of fusion and (2) the specific heats just above and just below the Satta: 
points of KNQOs, .NaNOs, LiNOs, AgNO;, AgCl, TICl, PbCl,, AgBr, TIBr, 
PbBrs, KsCrsO7, and NaClOs. Kopp’s law holds for all these substances, but 
with an atomic heat at the temperatures employed of 7°1 instead of 6°4, for 
the elements present with the exception of oxygen, for which the atomic heat 
is 5°9. | The specific heat, of all the above salts is slightly greater for the 
liquid than for, the solid state. No stoichiometrical relations are apparent 
between the values of the latent heat of fusion and the molecular, atomic, or 
crystallographic properties of the salts investigated. The theoretical lower- 
ing of the freezing-points of the salts due to the solution of a small quantity 
of a second salt was calculated from the latent heats of fusion, comparison of 
the results obtained indicating that the pure fused salt and the dissolved salt 
are probably both highly dissociated, __ 


_ 784, Reducing Action of Electrolytic Hydrogen on Atsenious and Arsenic 
Acids, W. Thomson. (Roy. Soc. Edinburgh, Proc. 29. pp. 84-95, 1908- 
1909. Chem. News, 99. pp. 157-159, April 2, 1909.)}—The reducing action of 
electrolytic hydrogen upon arsenious and arsenic acids, when liberated from 
the surfaces, of different elements, was studied. Thirteen different elements 
were tested, viz.,. Pb, Zn, Cd, Sn, Ag, graphite, Fe, Pt, Al, Au, Co, Ni, and Pd. 
The results show that lead isthe most efficient element examined for removing 
As, and it liberates AsH; from both arsenic and arsenious acid with the same 
velocity. On the other hand, silver liberates As as AsH; from arsenious acid 
with about the same velocity as lead or zinc, but is powerless to liberate any 
As when it exists as arsenic acid,. From the various experimental results 
a velocity, constant has been calculated Bi PIP the formula for a 
monomolecular reaction, | F. J. B. 


Dynamic Allotropy of H.R, (Zeitschr. Phys. 
Chem: 64, 5. pp. 518-561, Nov. 10, 1908. Van't Hoff Laborat., Utrecht; June, 
1908.)—The early literature upon this subject is collected ‘and discussed. 
It is shown that the assumiption of dynamic allotropy, by Smith and his 
pupils, forms a faitly satisfactory explanation of ‘the experimental ' facts 
recorded in the literature. On the other hand, it appears that cértain 
deviations observed could be explained by the assumption of a labile region 
of limited miscibility upon the following grounds : (1) Miscibility by falling 
temperatures. (2) Form’ of the equilibrium curve. (8) Independence of the 
melting-point of the presence of S,, when the amount present exceeded’4 pet 
cent. In consequence of this last condition the melting-point curve becomes 
parallel to the contentration’ axis from a temperature of 112°C.” is 
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thrown upon the conclusion that S, is present as a solid phase in this system, 
and the conclusion that S, is the formula for S, is regarded as uncertain, The 
melting-point curve for rhombic sulphur with additions of S, was.determined, 
and the melting-point of pure rhombic sulphur fixed as 112°8°,, .The i 
point usually found, viz., 110°, corresponds to a mixture containing 8°5 per 
cent. of Sy. The composition of the vapour was determined between the 
temperatures ‘800° and 875° C., and the point of intersection of the curves 
was found, which gave the composition of the vapour and liquid phases, 
This point was found to be 824° C. and 247 per cent, Sy. The vapour- 
pressure curves of the system S,—S, show either a a maximum or a minimum, 
and these curves cut the equilibrium curve. 


786. Determination of the Surface Tension Constants 
of Mixtures of Acetic Acid and Water. L. Grunmach. (Ann. d. Physik, 
28, 2. pp. 217-258, Feb. 4, 1909. Extract from Wissenschaft. Abhandl. d. 
Kais. Normal-Fichungs-Kommission, Berlin.)}—The author has determined 
the surface tension of acetic acid and water mixtures, by the: wave method, 
and finds that the surface tension as well as the values of specific cohesion 
continuously decrease with increase in the percentage amount of acetic acid, 
and that the values are not governed by the density of the mixture. Of two 
mixtures having the same density but different composition, that with the 
higher percentage of acetic acid has the smaller surface tension and smaller 
specific cohesion. The author has also determined the viscosity of the 
mixtures, and finds that the viscosity increases with increase in the concen- 
tration of acetic acid up almost to the point of max. contraction, after which 
it decreases at first slowly but then quickly. In the case of ‘the refractive 
indices, the maximum point does not coincide with the max. contraction and 
the max. density. Similarly with regard to the electrical conductivity. The 
inyestigation was. undertaken in order to find the connection between 
surface tension and viscosity, but no general connection has been obtained. 

A. F. 


ay Hydrolysis of Salts in Solution: Lecture Repiertniilt,” B. L. Van- 
zetti. (Gazetta Chim. Ital. 88. 2. pp. 98-99, 1908.)—The following simple 
experiment renders evident the phenomenon of hydrolysis ‘of salts. A test- 
tube is filled to about three-fourths of its height with a 5 to 10 per cent. 
gelatine solution containing faintly alkaline phenolphthalein. When the 
gelatine has solidified a 10 per cent. ferric chloride solution is poured on to it. 
As diffusion into the gelatine proceeds, two strata become more and more 
distinct, the lower one being colourless, owing to the more rapid diffusion of 
the acid liberated by hydrolysis, and the less advanced opaque one consisting 
of ferric hydroxide, Salts, such as, nickel or con- 


788. Cohesion Pressure: T. of Solutions. 1. Traube. (Deutsch. Phys. 
Gesell, Verh. 10, 22. pp. 880-980, Nov. 80, 1908, Techn, Hochschule, Char- 
lottenburg.)—The osmotic and capillary phenomena of. solutions exhibit 
perfectly parallel behaviour. Substances such as inorganic salts, which raise 
the surface tension of water, do not in general penetrate animal or vegetable 
cells ; whilst those which lower the surface tension of water do penetrate, the 
ease of penetration increasing with the molecular depression of the surface 
tension, When any two aqueous solutions are separated by a membrane, 
the, solution, with the smaller surface tension, and especially the dissolved 
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substances which lower the surface tension of the water, tend to diosmose-in 
the diréction of the greater’ surface tension ; the directidn and ‘velocity of 
osmosis are also considerably influenced by the: adsorptive properties of the 
membrane.. To the pressure with which the particles of solute cohere to the 
solvent the author gives the name “cohesion pressure,” the molecular cohesion 
pressure being that exerted by 1 mol. of solute on 1 litre of ‘solution; and 
being identical with the molecular depression of surface tension of ‘a solution) 
The cohesion pressure is the intensity factor and the number of ‘particles the 
capacity factor of solution energy. ‘The sugars, mannite, urea; and glycocoll 
have approximately equal cohesion pressures, as also have the salts) With 
aqueous solutions of alcohols, esters, and fatty acids, however, the surface 
tension differs widely from that of water. A hydrate possesses a smaller 
cohesion pressure than the free ion or the non-hydrated ‘molecule ; the 
capacity for hydrate-formation increases with increasing cohesion pressure, 
The solubility of a substance depends on the difference between its cohesion 
pressure in solution and its internal pressure. When two substances lave 
the same solubility, their internal pressures stand in the same’ telation as 
their cohesion pressures. Substances with negative cohesion pressures are 
diminished or increased in solubility by substances of positive or negative 
cohesion pressure. When several salts (substances of positive cohesion pres- 
sures) are present in solution, the solubility is displaced in favour of the ‘salt 
with the smallest cohesion pressure. Proteim and other colloids. of high 
molecular weight do not influence the surface tension of water, because their 
cohesion pressuré, like that of suspended particles, is zero, or practically 
zero. The behaviour of peptone and protein shows that, as regards their 
cohesion pressure, colloids like protein form connecting links between solu- 
tions and suspensions, The author has measured for N/4 solutions of a number 
of organic compounds, (1) the capillary heights, (2) the coefficients of distribu- 
tion between benzene and water and between animal charcoal and water. 
The results show that cohesion pressure, distribution coefficient, and adsorp- 
tion run roughly parallel. Only when the cohesion pressure of the substance 
in water falls below a certain value does the substance pass into the benzene. 
When a solution of a substance in benzene or similar organic solvent is 
brought into contact with water, distribution takes place only if the cohesion 
pressure of the substance in water is less than a certain limiting value, other- 
wise the substance passes completely into the water; but if the cohesion 
pressure in water is zero, the substance remains entirely in the benzene, Of 
substances with the same boiling-point, the one with the smallest cohesion 
pressure has the greatest vapour pressure. In general the velocities.of the 
anions increase with the cohesion pressures of the corresponding hydrogen 
compounds; whilst those of the kathions increase as the cohesion of the cor: 
responding salts diminishes. The greater the cohesion:pressure of an ‘anion; 
in general the greater will be its decomposition voltage. In the series.of the 
anions the specific heats of the substances dissolved in water decrease as the 
cohesion pressures increase, whilst with the kathions the reverse is the casei 
The magnitude of the heat of neutralisation depends not only on the degree 
__ of ionisation, bat also on the difference between the cohesion pressures of the 
electrolytes: .' The fact: that acetic acid exhibits almost the same heat of 
neutralisation as the strong acids is explained by the fact that, on account of 
the smaller cohesion pressure of acetic acid, the work required to separate 
acetic acid from the solvent is less than the corresponding work for a’strong 
acid by the difference of the amounts of work required for ionisation ‘in the 
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the greater in general isthe degree of ionisation. The rotation of the plane 
of .polarisation, the absorption of light, and the acceleration of reaction 
velocities are also closely connected with cohesion pressures. The product 
of the co-volume and coliesion pressure is proportional to the absolute’ tem- 
perature and ==RT. Molecular volumes. and molecular solution volumes for 
substances which lower the surface:tension/of water are approximately pro- 
portional to, the square root\of. the cohesion pressures, as also are’ (1) the 
molecolar. refractions of substances with small cohesion pressures, and (2) the 

sum of the valencies of all the atoms in an organic compound. The relations 
between cohesion pressure and compressibility, plasmolysis, freezing-point, 
internal friction, and heats of solution and dilution are also discussed,. The 
theory-of electrolytic dissociation suffers from a fundamental error, since it 


takes no account of the cohesion particles, 
the osmotic energy. | H. 


“739. Dissociation of Sodium. Bicarbonate. (Comptes 147, 
pp. 1296-1299, Dec. 14, 1908.)—In the decomposition of sodium bicarbonate 
there are three constituents, so that four phases’ are necessary in order that 
fixed pressures may be obtained. The author heated at 100° a mixture of 
27°64 gm. of dry sodium bicarbonate and 5:4 gm. of water, complete conver- 
sion -of which into carbonate should yield 8°66 litres of CO; Increasing 
quantities of CO, were then removed, the corresponding final pressure being 
measured in cach case. The pressure diminished, but two periods of fixed 
pressure were observed, corresponding with removal of 260-1,760 c.cm. and 
2,560-8,210 c.cm. of CO; respectively... The first period of fixed pressure 
disappears when the proportion of CO, removed corresponds with the 
complete transformation of ‘bicarbonate into the carbonate, 8Na,;O, 4CO,, 
5H;0, which hence forms the second solid phase. With dissociation of this 
carbonate in presence of neutral monohydrated carbonate corresponds the 
second paring of fixed HP. 

740. influence of Tonic Reaction Velotity:sipon the Form.of 
Curve. A. Eucken. (Zeiischr. Phys. Chem. 64. 5. pp. 562-680, Nov. 10, 
1908, Physikal.-Chem. Inst., Berlin, July, 1908.)—-The potential-current curve 
for: depolarisation by [AgCys] was calculated. The phenomenon usually 
ascribed to a finite reaction velocity was shown to be due to the influence 
of) by-products upon the reaction. A finite reaction velocity demands that 
the smaller the reaction velocity the smaller is the intensity of the limiting 
curent.. The calculation of the potential-current curves was shown to be 
correct by experiments. with KAgCys. The velocity of dissociation has not 
previously been measured ; the lower limit of the velocity of dissociation of 
the [AgCys] ions was calculated (K=17°5 x 10”). The reaction velocity 
of | different anions of potassium copper cyanide was experimentally de- 


741. ‘Potential of the Electrode. G. N. Lewis, and 
L. W. Sargent. (Amer. Chem., Soc., Journ, 31. pp. 855-868, March, 1909. 
Contsibution from the Research, Lab,.of the Mass. Inst. of Technology, 
No, 88.)—The potentials of solutions containing both ferro- and ferri-cyanide 
of potassium and also potassium chloride were measured ; in all cases the 
concentrations of ferro- and ferri-cyanide were small compared with that. of 
the potassium chloride, The electrodes used consisted of gold-plated Pt. 
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Immediately after being set up the electrode gave its true potential, which 
remained constant to. within a few hundredths of a millivolt for an hour or 
more. The temperature-coefficient of the e.m.f, was measured at two different 
concentrations and the heat.of the reaction in the cell. determined... The 
results show that the heats of ionisation of potassium ferro- and ferri-cyanide 
are very small. The rule that ina mixture of salts having a common ion the 
degree of dissociation depends solely upon the concentration of that ion, was 
found to be accurate within one-half per cent. The presence of other anions 
does not influence the potential. In the presence of 0°8-nKCi the degree 
of ionisation of potassium ferrocyanide into its quadrivalent ion isnot more 
than 2-8 per cent. This fact can only be reconciled with the measurements 
of the electrical conductivity by the assumption of intermediate ions. At the 
end of the paper is a note on the calomel electrode. It is pointed out that if 
a number of electrodes are made from the same materials they agree to withia 
0°1-0°2 millivolts, but with different samples of calomel and potassium chloride, 
all of a high degree of purity, more widely deviating results may be obtained, 
Instructions are then given for the purification of the materials, oe also as to 
the best method of making the electrode. 

742. Electromotive Behaviour of li teat R. Luther and 
A.C. Michie. (Zeitschr. Elektrochem. 14. pp. 826-829, Dec. 18, 1908.)—1In acid 
solutions uranous salts are strong reducing agents. The rate of oxidation 
of solutions of uranous salts by oxygen of the air is greatly accelerated by 
platinum black, iron salts, and especially by copper salts, In the presence 
of acid, solutions containing a mixture of uranous and uranyl sulphate rah 
a aimee. which is in agreement with the formula— 
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The of is 0°419 volt more positive than Nernst’s 
0°696 volt more positive than that of Ostwald. In sulphuric acid: which is not 
too dilute, mercurous sulphate electrodes show an e.m.f. which is only slightly 
affected by the concentration of the sulphuric acid; this is in complete 
agreement with the theory of the dissociation of sulphuric acid in two stages. 


743. Potentials between Liquids. G. N. Lewis and L. W. Pecracs 
(Amer. Chem. Soc., Journ. 81. pp. 863-867, March, 1909. _ Contribution from 
the Research Lab. of the Mass! Inst. of. Technology, No. 84.)—In the:case of 
the potential existing between two contiguous solutions it is shown that if the 
ions are univalent and one ion is common to both solutions, the relation 
E =(RT/F)log,(Ai/As) holds, where E is the e.m.f. and Avy is the ratio.of the 
equivalent conductivities at the given concentrations. The potentials between 
six pairs of liquids were determined at 25° C., and were found to agree with 
the calculated values to within 0-0°8 millivolt. The pairs of liquids were : 
0:2-m KCl—0'2-n K acetate ; KCl—0'1-n K acetate ; 0°2-n KCl-0'2-n KOH ; 
Ol-n KCl—Ol-n KOH; 02-n NaOH ; 
Ol-n KCl-Ol-n HCL 

744. Calculation of Electromotive Forces from Thermal Data. Ww, Mera. 
(Preuss, Akad. Wiss, Berlin, Sitz. Ber. 8. pp. 247-267, 1909.)—The author 
discusses the application of a new theorem, developed by him in 1906 [see 
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to the calculation of e.mif.'s from thermal data,’ The theorem only holds if 
the galvanic cell is built up from pure substances, which should be ‘either in 
the solid or liquid state.- It is shown that'in order to calculate the ¢.m-f. of 
a given combination from the heat of reaction, it is necessary to calculate the 
value of the thermal data at as low temperatures as possible by extrapolation 
from the results: obtained at ordinary temperatures, use being made of the 
first Law of Thermodynamics. ‘The value so obtained is then transformed 
to volts by using the relation E == Q/28046, where Q is'the heat of reaction 
and E is the ¢.m.f.; the corresponding value at the desired tem 

then be obtained, ‘either by ‘making use of the second Law of! Thermo- 
dynainics, or ‘more simply by means of ‘thé new theorem. In the case 
of gas cells, the calculation can be carried out by first considering the 
temperature to be so low that the gases are either in the liquid or solid state, 
and then applying the new theorem. Then, since the solids or liquids ‘must 
be in €quilibrium with their vapours, the calculation can be extended, by 


(ice = 2080710 + .. 
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146: ofthe Blectrode. Part Il. R. 
Lauber. (Zeitschr. Elektrochem. 165. pp. 157~161, March 15, 1909. From 
the Laborat. f.: phys. Chemie u. Elektrochemie des Eidgen. Polytechnikums, 
Ziirich,)—The authors further study the polarisation discharge curves at lead 
anodes: prepared in a variety of ways [see Abstract No. 176 (1008)]. They 
compare the results obtained with the potential measurements carried out by 
Streintz;:and show that the arrest-points on their curves correspond with 
definite potentials of well-defined compounds. The number of these is con- 
siderable. In the ordinary method of discharging a lead accumulator at 
constant current strength; these different \balting-points become obliterated, 
and the usual curve obtained is really due to several reactions! occurring at 

.4 

“048. of the Tons of Athylozides. 

Cattara and Bringhentl:: (Gazzetta Chim. Ital. 88:1. pp. 608-708, 


: means of the second Law, to any temperature or pressure. Details of the 
calculation cannot be given in an abstract, but the following table shows the 
agreement between calculation and experiment :— 
> Chemical Process. T. E (obs.). E (calc.). 
Pb + 2A 290°}. .0°4891 04890 
Hg + AgC 288 | 00439 0°0487 
Zn + Hg,S 291 | 14624 14592 
Pb +1,= 291 | 08638 0°868 
2Ag + I, = 2Agl ......... | 291 | 0678 0°618 
Hs + HgO = Hg + 273 | | 
BAG + Clase BAgC | 200) 1°157 1-092 
PD PICs | 200] 1612 1°594 
Hy; + | 1‘170 
Only in three cases do the differences between the observed and calculated 
values amount to several centivolts. T. S. P. 
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1908.)—The anode potential curves of solutions of ‘sodium methoxide in 
methyl alcohol and of sodium ethoxide in ethyl alcohol exhibit! characteristic 
points at 062-0°84 volt, referred to the potential of the N/10 calomel electrode 
as zero. These’ values, which differ so little in the two cases that they cannot 
be differentiated, represent the discharge potentials of the ions (OMe) and 
(OEt). Similar close agreement exists between the heats of formation of the 
corresponding sodium salts, and it is probable that the tensions of electrolytic 
decomposition of these salts are also nearly equal in value. Another less 

marked point is shown by the anode potential curves between 060 
and 0665 volt ; it is possible that this corresponds with the discharge potential 
of anions of small quantities of aldehydes or acids formed by the oxidising 
action of the platinised Pt in presence of air: The corresponding kathode 
potential curves exhibit a common 
represents ‘that: of the ‘sodium ‘ion. SW Be 


747. Electrolysis of Solutions of Selenious Acid. I. ©. Manuelli and 
G. Lazzarini. (Gazzetta Chim. Ital. 89. 1. pp. 50-69, 1909.)—When, solu- 
tions of selenious acid are electrolysed, the acid undergoes simultaneous re- 
duction to selenium and oxidation to selenic acid ; HySeOs + 2H, = 8HsO.+ Se 
and 2HsSeO; + 20 = 2H,SeQ,. Selenic acid may be conveniently prepared 
in this way, since the electrolysis gives rise neither to intermediate reduction 
products nor to complex acids, as is the case when sulphurous acid is electro- 
lysed. The authors have studied the influence of the conditions of electrolysis 
on the yields of selenium and selenic acid ; theoretically, 0°7888, gm. of Se 
should be separated at the kathode. per amp.-hour, whilst at the anode a 
quantity of selenious acid corresponding with 14776 gm. of Se should be 
oxidised. ._The results show that diminution of the concentration of selenious 
acid. and increase of the concentration of selenic 
a fall.in the current yield.of both Se and selenic acid, When a large anode 
and consequently a small anodic current density is employed, the yield of 
the oxidation product is large, whilst with a large kathode a high yield of Se 
is obtained. The diminished yield of selenic acid obtained when the quantity 
of this acid increases is not due, to the establishment of an equilibrium 
between the oxidation of the selenious acid and the reduction of the selenic 
acid, since in. the electrolysis of the latter, only a small amount of reduction 
occurs... The yields at 64-58° are those at 25°. 


748. Supertension Viscosity. Marie. (Comptes .Rendus, 147. 
pp- 1400-1402, Dec. 21, 1908,)—In order to ascertain whether the viscosity 
of the liquid bas any influence on the p.d, necessary ‘for the evolution of 
hydrogen bubbles from dilute acid, the author has made experiments with 
kathodes of platinised Pt, of Ni, and Pb, and dilute acid to which gum or 
gelatine (1 per cent.) was added. It was found that the p.d. at these kathodes 
increases, the increase growing with the supertension at the kathode, and 
being greatest in the case of Pb, and scarcely appreciable with platinised Pt. 
Since the anode is not changed, these effects are ascribed to the kathode, this 
conclusion being confirmed by measurements of the kathode potential. These 


_ Tesults explain the beneficial action of the addition of small quantities of 


Electrochemical Reactions induced by Sulphur Ions. M. G. Levi and 
EB, Migliorini. ..(Gazzetta Chim. Ital,/89..1,.pp..110-120, 1909,)—-As sodium 
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thiosulphate may be formed electrolytically by the action of sulphur ions 
migrating and discharging themselves on sodium sulphite, the authors have 
made experiments to see whether other thio-salts and thio-organic acids are 
formed in this way. With sodium arsenate appreciable quantities of the 
thio-arsenate are formed, but with sodium antimonate and molybdate no 
thio-salt is obtained; in all cases, most of the S’-ions undergo oxidation 
to SO,”. With formic and acetic acids no thio-acid is formed, but H,S is 
always formed in the anode chamber containing the organic acid ; the same 
phenomenon is observed when dilute sulphuric acid is used as anodic liquid. 
This H,S is formed electrochemically, and is not due to the direct action of 
the acid on the sulphide, since experiment shows that such action will not 
take place through the Puckall diaphragms employed in the time occupied 
by the electrolysis. The amount of HyS formed is proportional to the quantity 
of electricity passing if the current is low, but diminishes relatively. when 
higher currents are used. pe 

750. Electromotive Force of Nickel and the Effect of Occluded Hydrogen. 
E. P. Schoch. (Amer. Chem. Journ. 41. pp. 208-231, March, 1909. Con- 
tribution from the Chem. Lab. of the Univ. of Texas.)—Nickel electrodes 
may show widely different potentials, depending on their preparation, 
previous exposure to the air, &c. Thus, Ni that has been -lying in-air will 
show in N/1 nickel sulphate solutions potentials ranging from 0°25-0°82 volt. 
Electrodes that have been prepared by boiling in NaOH solution and then 
dipping in concentrated‘ HCl showed 0875 volt in the same electrolyte. 
Polarised anodically or kathodically in any liquid and then transferred to 
N/1 nickel sulphate solution, Ni electrodes will show almost any potential 
between 0°88 and zero, or even lower. However, when Ni is allowed to 
remain in nickel sulphate solution free from air it attains a potential between 
0°48 and 0°50 volt, irrespective of the potential which it showed just before. — 
In N/1 sulphuric acid and in dilute HCI, in both of which it dissolves slowly, 
Ni gives a potential of approximately 040 volt. At temperatures from 
70-100° C. the metal attains approximately the same potential as at ordinary 
temperatures. At high temperatures Ni will attain this final potential very 
rapidly, while at ordinary temperatures more ‘time’ is required. These 
experiments indicate that the reversible potential of Ni is between 0°45 and 
0°50 volt, and the accurate determination in “neutral” N/1 nickel sulphate 
solution gave the value as 0°48 volt. This is a true reversible potential, 
because it is attained from both sides as the final point of equilibrium. 
Occluded hydrogen raises the’ potential of the Ni, The deposition of the 
metal does not take place except at potentials 0°2 to 08 volt above 0°48 volt, 
because hydrogen is co-deposited and, in general, deposition cannot take 
place until the potential of the particles to be deposited is reached. The 
author does not believe in the idea of a“ deposition resistance” as advanced 
by Kiister and Foerster, but is of the opinion that special potential relations 
exist between a deposit and the solution, this opinion being supported by the 
work done on Ni-Zn alloys [see Abstracts Nos. 980 (1907), 192 (1908)]. 

"151, Electrolysis of Copper Solutions. J. Meyer. (Zeitschr. Elektrochem. 
15. pp. 12-20, Jan. 1, and pp. 65-78, Feb: 1, 1909. From the Electrochem. 
Lab. de I'Ecole des Mines du Hainant in Mons, Belgium.)—The author is 
chiefly concertied with combating the theory of Foerster, Seidel, Abel, and 
others respecting the phenomena which occur during the ‘electrolysis of 


= 
4 
‘ 
5 
‘ 
2 
Ls 
> "hae 


CHEMICAL PHYSICS AND ELECTRO-CHEMISTRY. 261 


solutions of copper sulphate. According to this theory the quantity of CusO 
deposited from a warm solution at the kathode ata potential less than the 
decomposition potential of copper should be in accordance with the expression 
1CusO = 2 x 96540 coulombs, whereas the author finds that the amount is much 
less than this, and in some cases may conform to 1CusO =4 x 96540 coulombs. 
The formation of cuprous oxide is considered to be a purely chemical reaction 
and independent of the current, as also of the concentration of Rei 
tone, tabling place according equati¢nrr: 


with the concentration of the former, and this would explain Abel's observation 
that the results obtained with a copper voltameter become more 

as the concentration of the electrolyte is decreased. The author also finds 
that it is possible to obtain a deposit of copper from acid and warm solutions 
of copper sulphate, using a potential less than the deposition potential of Cu, 
and excluding all air. Consequently Bose’s phenomenon cannot be exclusively 
a consequence of the partial discharge of Cupri-ions, according to Abel's 
equation Cu» + Q=Cur. F. Foerster. (Ibid. pp. 78-76, Feb. 1, 1909.)— 
Foerster criticises adversely the results given by Meyer. Among other things 
it is pointed out that Meyer's equation for the formation’ of Cu,O is obtained 


hls, . the relation between the two views is similar to that obtaining between 
the theories held as to the primary and secondary electrolytic decomposition 
of water. Finally, it is stated that Meyer's results do not affect the 
ordinarily accepted theory of the electrolysis of solutions of copper sulphate. 
752. Behaviour of Nickel Anodes and Phenomena of Passivity, E, P, 
Schoch. (Amer. Chem. Journ. 41. pp. 282-255, March, 1909, Contribution 
from the Chem, Lab. of the Univ. of Texas.)}—The author has. investigated 
the relation between current density and the potential of a nickel anode in 
various. electrolytes. The electrolytes consisted of ; N/l1 nickel sulphate, 
N/1 nickel chloride, N/1 nickel sulphate acidified, with (¢) N/100 sulphuric 
acid, (6) N/10 sulphuric acid, N/1 nickel chloride acidified with N/10 hydro- 
chloric acid ; N/1 potassium sulphate, N/1 potassium sulphate + N/10 potash, 
N/10 potash. For details of the results with each. electrolyte the. original 
paper should be consulted, but the following may be especially referred to: 
With the N/1 nickel sulphate electrolyte (at 25° C.) there is neither a critical 
voltage nor a critical. current density which terminate. the active, and mark 
the beginning of the passive state ; even a very small current density produces 
steadily lower potentials until finally the evolution of oxygen begins, _ Satis- 
factory reproducible results can only, be obtained when the current densities 
employed form an increasing series of values, and the time of operation of 
any one current density is from } to 2,min, During the electrolysis, the 
surface of the Ni electrode becomes impaired, i.¢., it will stand less current 
density than before at the same potential. With nickel chloride solution, the 
results are approximately reproducible, the behaviour of the anode being 
essentially different from that in sulphate solutions, except at. the. highest 
potentials. At temperatures above 95° C. the anode gives normal results, both 
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in sulphate and chloride electrolytes. The ‘conclusions drawn from a com- 
parison of the results obtained with different electrolytes are : (1) The extent 
of the “ impairing effect” wrought by larger current densities upon the anode 
surface is roughly proportional to the concentration of the hydroxyl ions in 
the electrolyte. (2): The impairing of the surface in neutral and alkaline 
solutions may be effected as gradually as may be wished, and this process, as 
well as the change in potential, is perfectly continuous tpito the potential at 
which oxygen is evolved. (8) The return to high potentidls takes place ata 
rate roughly proportional to the concentration of the hydrions in the electro- 
lyte. During these electrolytic actions there was no noticeable oxide film 
formed on the anode, » The concluding part of the paper is occupied with a 
discussion of the results in the light of the various theories of the passive 
state, . Evidence is adduced in support of the statement that Ni has a very 
small ionisation velocity. _Most anodic current-densities are in excess of the 
ionisation velocity, and hence result in the deposition of oxygen, and the 
author favours the theory that a film of oxygen on the anode causes passivity. 
A nickel anode covered. with oxygen shows lower, potentials than 0°48 

758. Passive Slate in Acid Solution. Il, J. Alwares, (Zeitschr. Elektro- 
chem. 15. pp. 142-144, March 1, 1909.)—In continuation of previous work [see 
Abstract No. 182 (1909)} the passiyities of iron and chromium in sulphuric 
acid solution have been studied. The method used was to observe the rela- 
tion between the current and voltage wcross: the electrodes, dnd thus find the 
position at which there was a sudden increase in potential, denoting that the 
anode had become passive. The current passing at this point is said to have 
a “critical current strength.” The results obtained with iron are as follows : 
In sulphuric acid ‘solutions, varying in strength from 0-087 to 5-normal, the 
critical current strength has a higher value when the anode is rotated than 
when it is stationary. It is also higher when the circuit is made after the 
anode has been immersed in the electrolyte than when the circuit is made by 
immersing the anode. In the former case the hydrogen which iw formed at 
the ahode by the action of the acid before the circuit is closed hinders the 
iron becoming passive. The curve showing the relation between critical 
current strength and concentration of the acid shows a maximum, ‘which does 
not coincide with the max. concentration of the hydrions. If chloridions are 
added to the sulphuric acid there is no appreciable alteration ‘in the critical 
curtent strength, as is the case with Ni, but pulsations are dbserved, the 
anode’ becoming alternately passive and active. Rise in temperature 
decreases the tendency of the Fe to become passive. So long as the anode 
is active it is covered witha’ black deposit, but immediately it becomes 
passive its surface appears metallic. In the case of Cr it is found that the 
critical current strength continually decreases with increasing dilution of the 
atid, both sulphuric and hydrochloric acids being used; with the latter acid 
the critical ent ‘strength is greater than with the former. The values in 
sulphuric acid are much smailer than with iron, i.e, Cr is more teadily made 
passive'than Fe ; it ‘can readily be made passive in HCl of stich a’ strength 
that Fe and Ni always remain active, The results show that the passive state 
is attained when the polarising cutrent, #.¢., the velocity with which the 
anidhs ‘are’ discharged, exceeds a definite value, which is conditioned ‘by the 
temperature and acid concentration. In these cases the ‘supposition that a 


ayer of ‘sonie higher oxide is formed on the passive metal is altogether 
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> 764. Electrolytic Iron. A. Miller. _(Metallurgie, 6. pp., 
8, 1909. Communication from ithe Eisenhiittenminn. Inst. .d, Kgl. techn, 
Hochschule, Aachen.)}—The author's experiments lead to the following .con- 
clusions : In order to keep the carbon content of the product low the (ron) 
anodes should be as pure as possible, and used, in, porous clay cells, which 
should be emptied and refilled with fresh solution daily. The anodes should 
be frequently freed from deposit by brushing with dilute-HCl Electrolyte 
and electrodes should be at rest. The cell should be protected witha coat of 
paraffin, the current density low, the kathodes carefully freed from grease, 
and the electrolyte free from carbon. For the complete removal of sulphur 
by electrolytic refining the anodes should be low in sulphur, and used in 
porous clay célls,, The electrolyte should be FeCl, and the contents the 
cells should be freeti daily from dissolved sulphur by treatment with barium 
chioride.. From 0018 to 0-112 per cent. of hydrogen was found. inten 
samples of electrolytic iron. The following are nitrogen percentages in 
electrolytic iron prepared from ferrous-ammonium sulphate as electrolyte ; 
0016 to 0-085; with ferrous chloride as electrolyte, 0°010 to 0018 . The 
examples of yield given show that with electrolyte of 10 to 26 per cent, con+ 
centration the yield falls below 90 per cent. if the current density exceeds 
about 1, and’ is as high as 98 per cent. with current density.0°28, With 
75 per cent. concentration and 2 amps. the yield is 97 per cent. A metallo- 
graphic study shows that small gas inclusions are not the sole cause of 
unsoundness, but that deposits (mud) are also to be seen in small quantities, 
A number of)critical. points, the highest of which is at 1,210° G.,).were 
recorded ; these become less marked or vanish on repeated heating, Ars 
occurs at 894° and Ac; at 917°; both points are well marked. The average 
value of Ar; is 766—759°, and of Ac; 765—774°. Solidification extends over the 
range 1,605° to 1,485°. | F. R. 


755. Electrolytic Deposition of Nickel: A. Schumann. (Elektrochem. 
Zeitschr. 1& pp. 249-251, Feb., and pp,.278-274, March, 1909.)—Nickel. may 
be quantitatively deposited from strongly ammoniacal solutions of either the 
sulphate, chloride or nitrate. Low-current densities should be employed 
and the conductivity of the electrolyte increased by the addition of sateen 
sulphate. The presence of oxalates or citrates is a disadvantage. “The 

experiments were carried out with stationary electrodes, the kathode being 
(a) a Pt dish, (0) a cylinder of Pt-wire gauze, (c)'a Pt cone. ~ re a 


' "166: Apparatus used in Rapid ‘Methods of Electro-analysis.. Analysis o, 
Brass, T. S. Price ani T.C. Humphreys. (Soc. Chem, Ind., Journ, 28. 

p. 117-128 ; Discussion, pp, 128-124, Feb. 15, 1909. Paper read before the 

irmingham Section.}—The authors review exhaustively the work done by 
former workers by means of (1) rotating anodes, (2) rotating kathodes, and (8) 
stirred electrolytes with stationary electrodes. The method for determining 
Cu and Zn in brass, evolved by the authors is then fully described. They did 
not employ the method of graded potential, but the one ordinarily used in 
most standard separations. These may be defined as constant-current ‘sépa- 
rations, even though the current may not be kept absolutely constant. ' Nitric 
acid only in the electrolyte gave unreliable results for copper, whereas the 
addition of H;SOQ, in certain proportion proved satisfactory in the case of 
rotating eléctrodes, The fractional electrolysis of brass for the determination 
of zinc and copper is then fully described, using a modified separating funnel 
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as containing vessel and revolving electrédes Two methods dre ‘given, 
illustrated by tables of results. Other metals, sach as Pb, Fe, and Sn, are 
determinéd by ordinary methods.’ In the discussion which followed several 
of the speakers gavé preference ‘to the customary methods of determining 
copper means of stationary electrodes, which can be performed over- 
night. Ainother speaker mentioned the fact that at the Tennessee Copper 
Co, in the U.S.A. both stationary and rotating methods were used, the former 
for accounting work and works control, and the latter for rapid determination 

0.3.8. 


Electroanalysis with Stationary Blectrodes.. J. Stoddard, 
(Amer. Chem. Soc., Journ. 81. pp. 885-890, March, 1909.)—The cxperiments 
described in this paper show that the rotation of electrodes is not necessary 
in rapid electro-analysis ; analysis can be rapidly carried out with stationary 
electrodes and no agitation of the electrolyte beyond that produced by the 
heating effects and gas evolution caused by the strong currents employed. 
Im the first set of experiments a cylindrical gauze kathode surrounding a 
cylindrical foil anode was used, whereas in the second set a mercury kathode 
was employed. Good results were obtained with cadmium (nitrate + potas- 
sium cCyahide),; copper (sulphate + nitric acid), silver (nitrate + potassium 
cyanide), nickel (Sulphate + ammonia), zinc (sulphate + sodium hydroxide + 
potassium cyanide) ; the times necessary for the deposition of 0°25-0'5 gm. 
varied. from a few min. up to 80 min. {In no case does the author give the 
weight of metal taken and the weight of metal found, so that the accuracy of 
the experiments cannot be ascertained from his results.] 


pp. 15-48, Nov. 4, 1908.)—The original should be referred to for the information 


1759. Overheating F. Fichter. (Zeitschr. Blck- 
inachom: 15; p. 122,, Feb. 15, 1909.)—Referring to v. Bolton’s experiment described 
in Abstract No. 158 (1909), the author points out that a full description by C, Margot 
of this experiment is to be found in “La Nature,” p. 181, 1895. 


Use of Differential Galvanometer, \A.Portevin. (Soc. d’ t, 
Rev, de. Métallurgie, Mém, 5. p. 295, 1908, ._Metallurgie, 6. pp, 101-108, Feb., 1909.) 
Discusses the differential, cooling curve method, and describes the apparatus 
used,. For slow cooling, of a tube resistance furnace a liquid resistance in series 
with the furnace is gradually increased by syphoning off the solution. — F. R. 


“961. Extension to Colloids of the Notion of Solubility. (Comptes 
Readus, 48. pp 295-297 ‘Feb.1, 1900) 


762. of Colloids. Duclaux. (Comptes Rend 148. op, nens, 
March 16 lotul 
763, Dissociation a Compound in Equilibrium. R. Ruer. 
Phys. Chem. 8. PP: $57-878, Sept. 15, f. physikal. Chemie, Gottingen.) 
—The paper is the original pages be consulted 
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